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Project Management

1.1 Project/Task Organization

This subsection outlines the individuals directly involved with the Eka
Chemicals, Inc. (Eka) project and their specific responsibilities. Communication
lines are shown in the Project Organization Chart (Figure 1-1).

1.1.1 United States Environmental Protection Agency, Region 10,
Task Monitor
The United States Environmental Protection Agency (EPA) Task Momnitor (TM) is
the overall coordinator of the project and decision maker. The TM reviews and
approves the site-specific sampling and quality assurance plan (SQAP) and
subsequent revisions in terms of project scape, objectives, and schedules. The
TM ensures site-specific SQAP implementation and is the primary point of
contact for project problem resolution and has approving authority for the project.

1.1.2 EPA Region 10 Quality Assurance Officer

The EPA Region 10 Quality Assurance (QA) Officer reviews and approves the
site-specific SQAP and revisions in terms of QA aspects and may conduct
assessments of field activities.

1.1.3 EPA, Region 10, Regional Sample Control Coordinator

The EPA Regional Sample Control Coordinator (RSCC) coordinates sample
analyses performed through the EPA Contract Laboratory Program (CLP) or the
EPA Region 10 Manchester Environmental Laboratory (MEL) or both and
provides sample identification numbers. '

1.1.4 Ecology & Environment Inc. Superfund Technical Assessment
and Response Team-3 Project Manager
The Ecology & Environment Inc. (E & E) Superfund Technical Assessment and
Response Team (START)-3 PM provides overall coordination of field work and
provides oversight during the preparation of the site-specific SQAP. The PM
implements the final approved version of the site-specific SQAP and records any
deviations and acts as the primary contact point with the EPA TM. The PM
receives CLP/EPA Region 10 laboratory information from the RSCC, acts as
primary START-3 point of contact for technical problems, and is responsible for
the execution of decisions and courses of action deemed appropriate by the TM.
In the absence of the START-3 PM, a START-3 site manager will assume the
PM’s responsibilities.

10:STARTDOC\08050005\51244 1-1
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1.1.5 E & E START-3 Quality Assurance Officer

The Quality Assurance Officer (QAO) reviews and approves the site-specific
SQAP, conducts in-house audits of field operations, and is responsible for
auditing and reviewing the field activities and final deliverables and proposing
corrective action, if necessary, for nonconformities.

1.1.6 E & E START-3 Program Manager and EPA Project Officer
The Project Officer (PO) is responsible for coordinating resources requested by
the TM for this project and for the overall execution of the START-3 program.

1.2 Problem Definition/Background
Pursuant to EPA START-3 Contract Number EP-S7-06-02 and Technical
Direction Document (TDD) Number 08-05-0005, E & E will perform a Site
Inspection (SI) at the Eka site, which is located near Moses Lake, Washington.
The SI will consist of limited sampling at potential contaminant source and target
areas for site characterization purposes. This document outlines the technical and
analytical approaches E & E will employ during SI field work. This document is
a combined field operations work plan (FOWP) and site-specific quality

- assurance project plan (QAPP) for field sampling activities. The combined
FOWP/QAPP, hereafter called the SQAP, includes a brief site summary, project
objectives, sampling and analytical procedures, and QA requirements that will be
used to obtain valid, representative field samples and measurements. The SQAP
is intended to be combined with information presented in E & E’s (20052) quality
management plan (QMP) for Region 10 START-3. A copy of the QMP is
available in E & E’s office located at 720 Third Avenue, Sunte 1700, Seattle,
Washington 98104.

This subsection discusses the site background (subsection 1.2.1), site operations
and source characteristics (subsection 1.2.2), and site characterization (subsection
1.2.3).

1.2.1 Site Background
Information presented in this subsection is based on a review of site background

information.

1.2.1.1 S|te Location

POITeNAMC i f R B TPk G hemical gl CR Ll L L
CERCLIS ID Number: WAN001002725
Site Address: 2701 Road N Northeast,

Moses Lake, Washington 98837

Latitude: 47° 7° 35.166” North

Longitude: -~ 1 119°11° 35.937” West
Legal Description: Township 19 N, Range 29 E, Section 21
County: Grant
Congressional District: | 4
Site Owner/Operator: Eka Chemicals AB

1-2
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e s SpRg Cheniicals, Tne,
Lilla Bommen 1
: Goteborg;, Sweden
Site Contact: Calvin Greene, Manager
Eka Chemicals, Inc.
2701 Road N Northeast
Moses Lake, WA 98837
(509) 765-6400

1.2.1.2 Site Description
The Eka facility is a wood products chemical manufacturing facility located in a
business/industrial area east of Moses Lake, Washington (Figure 1-2). Land use
in the vicinity of the site consists of mixed agricultural, commercial, and industrial
uses. The property is bordered to the north by McKay Seed Company and further

. north by Washington Central railroad tracks and Wheeler Road. Agricultural land
borders the property to the east and south and Road “N” borders the property to the
west. The entire property consists of 110 acres of which 100 are currently used as
farmland with the potential for facility use in the future and 10 acres are fenced and
used for the manufacturing and transportation of chemicals. The property is
approximately 1,221 feet above mean sea level. The topography is relatively flat and
slopes generally to the southwest at a 1 % grade. (LFR 2007)

The Eka facility contains a variety of buildings associated with paper production
including the office and parking lot, chlorate process building, acid loading
equipment, water cooling towers, sodium chlorate loading area, silos and tanks,
the collection pond and paper chemicals process building (Figure 1-3).

1.2.1.3 Site Ownership History

The site is currently owned by Eka Chemicals AB of Goteborg, Sweden.
Property ownership prior to 1990 is unknown; however the property appears
undeveloped in 1956 and 1978 topographic maps (LFR 2007). Prior to 1990, the
Eka property was farmland. Paper chemical manufacturing operations have been
conducted at the property since 1990 (Jordan 2008).

1.2.2 Site Operations and Source Characteristics

Eka began operations at the site in 1990 producing only sodium chlorate. Shortly
thereafter, the manufacture of a paper coating chemical (an alkyl-ketene dimer
emulsion) was added. In 2004, the facility expanded with additional product lines
which included a range of paper making agents and a wood laminate glue
additive. The facility also offloads and reloads other paper chemical products for
redistribution on the West Coast. (Ecology 2007)

The facility produces sodium chlorate for use as a bleaching agent in pulp and
paper mills. Hydrochloric acid and sodium hydroxide are used and stored at the
site. (LFR 2007)

1-3
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Sodium chlorate is produced by electrolysis of an aqueous salt solution accordmg :
to the following equation:

NaCl +3H,;0 > NaCl0; +3H;

Bulk salt (NaCl) is imported by rail. The salt is dissolved in water and purified
by precipitation, filtration and deionization. The salt solution is then sent to
electrolytic cells. Sodium chlorate is crystallized out of solution, washed, dried
and shipped in bulk by rail and truck. (Ecology 2007)

Potential sources and typical storage amounts include sodium chlorate crystal and
solution railcars (733 tons), sodium chlorate solution tanks (188 tons), and
sodium chloride (150 tons). The railcars have no secondary containment and the
sodium chlorate tanks have concrete secondary containment. The facility
produces approximately 74,000 tons of sodium chlorate per year. Sodium
chloride is brought to the facility by rail and trucks and is stored in 2,000 pound
nylon storage bags. (Bingham 2008)

Discussions with onsite personnel indicated the occurrence of releases and/or .
spills in areas where chemicals are stored, mixed, and loaded or unloaded have
occurred. (LFR 2007) :

Two sodium chlorate spills have occurred at the facility since 1996. The July
1996 spill involved the release of approximately 5,000 pounds of solid sodium
chlorate. Four 55-gallon drums of contaminated material (it is unknown if the
drums contained product, soil or both) were removed and the remainder was left
in place as the spill occurred near railroad tracks. The May 2007 spill involved
the release of approximately 7,000 gallons of 46 % sodium chlorate solution.
Approximately 10 cubic yards of solids and approximately 330 gallons were
removed from the spill area near the railroad tracks. The facility also had an
explosion on December 29, 2007. The explosion primarily involved hydrogen
and did not result in a release of hazardous substances or injuries. (Jordan 2008)

In 2007, the facility produced 44,000 pounds of waste sodium chlorate, 8,000
pounds of waste sodium chlorate solution, 2,450 pounds of laboratory waste, 950
pounds of waste methanol, and 218 pounds of waste paint-related materials.
Much of this waste was generated when filtering the electrolytes used in the
manufacturing process to remove iron. (Bingham 2008)

The potential contaminants of concern (COCs) at the site associated with these
operations are sodium chlorate and perchlorate. Perchlorate is listed as a COC
due to it being produced as an unintended byproduct from the manufacturing of
sodium chlorate. :

110:\STA RTDOCK)8050005\S 1244
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1.23 Previohs Investigations

1.2.3.1 Chlorate Spill Soil Survey

Soiltest Farm Consultants, Inc. (Soiltest) of Moses Lake, Washington performed a
Chlorate Spill Soil Survey in May 2007 (LFR 2007). The survey was performed
to a maximum depth of three feet below ground surface (bgs) in the vicinity of the
2007 sodium chlorate spill. Soiltest found the presence of sodium, chloride, and
chlorate in all soils tested, and concluded that the high solubility of the sodium
chlorate and chloride salts were cause for concern regarding potential
groundwater contamination. Soiltest recommended that deep core soil samples be
obtained to establish the depth and rate of movement of the salts relative to
groundwater elevations. (LFR 2007)

1.2.3.2 Modified Phase II Environmental Site Assessment

A Modified Phase II Environmental Site Assessment (ESA) was conducted in
September 2007 to assess the presence or absence of potential COCs which
included: sodium chlorate, chromium, lead, total petroleum hydrocarbons and
chlorinated herbicides. These potential COCs were identified based on current or
historical site usage. The investigated areas include the railcar loading/unloading
area and.the locations of the 1996 and 2007 sodium chlorate spills. The field
activities of the Modified Phase II ESA soil sampling program were conducted on
September 11, 2007. (LFR 2007)

A total of 21 soil samples were collected from sample depths ranging between 1
and 12 feet bgs from eight discrete locations. Sample locations are presented in
Figure 2-1. Sample locations B-1, B-2, B-3 and B-5 were placed near the 2007
spill impact area, sample locations B-6 and B-7 were placed near the 1996 spill
area, sample location B-8 was located near the acid loading/unloading area, and
sample location B-9 was collected in the field east of the water tower and was
considered a background sample. The samples were analyzed for sodium
chlorate, chromium, lead and herbicides. Sodium chlorate was detected in all
samples analyzed at depths of up to 12 feet below ground surface. Evaluation of
the samples coliected from individual borings generally shows a downward trend
in concentration with depth, with the exception of boring B-2, which may be a
reflection of its downgradient position from the original spill elevation. Borings
B-3 and B-7 approached background concentrations at their deepest sampled
interval. The remaining five borings reflected concentrations well above
background (113 mg/kg, collected at B-9) at their respective deepest intervals,
which ranged from six to twelve feet bgs. The highest concentrations of sodium
chlorate were detected between the rails on either side of the sodium chlorate
loading facility, in borings B-5 and B-6, reflecting the past two spill events. All
areas directly associated with sodium chlorate handling are capped with concrete
and asphalt, which will limit potential movement of sodium chlorate due to
meteorological water (LFR 2007). Analytical results indicated that the potential
COCs, including lead and chromium, were either not detected above the
respective laboratory method reporting limits and/or were below Washington

1-5
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Department of Ecology (Ecology) Model Toxics Control Act (MTCA) MethodA
Soil Cleanup Levels for Unrestricted Land Uses (Ecology 1989).

The shallow soil samples analyzed for petroleum hydrocarbons were obtained in
graveled areas adjacent to railcar loading/unloading where a petroleum spill may
have passed through surface material to underlying soils. (LFR 2007)

No MTCA soil cleanup level has been established for sodium chlorate. Based on
site maps, the spill area is approximately 195 feet by 160 feet (31,200 square feet).
in size. Groundwater was not encountered during the field investigation. The
depth to ground water at the site is anticipated to be several hundred feet bgs,
thereby reducing risk of potential groundwater 1mpact due to sodium chlorate soil
concentrations. (LFR 2007)

1.2.3.3 START Site Visit

EPA and START personnel conducted a site visit on February 14,2008. Eka "
representatives included Jimmy Jordan, corporate health and safety officer from
Columbus, Mississippi, and Lynn Bingham, Moses Lake health and safety officer.
EPA and START personnel interviewed the Eka representatives then participated.
in a site walk. Appendix A provides photographlc documentation from the site
visit. The rail loading/unloading area, the retention/evaporation pond, and the -

irrigation water drainage ditch were the primary areas observed during the site - " |
walk. The loading/unloading area was the location of the 1996 and 2007 sodium

chlorate spills. This area is primarily covered with concrete or rock due to the
presence of the rail lines. All storm water from the 10-acre fenced property flows
to the lined evaporation/retention pond. Evaporation is the primary means of
reducing liquid in the pond; there are no outfalls from the pond. The irrigation
ditch is located approximately 100 feet south of the fenced property and is the
carrier for overflow irrigation water originating on farm land east of the Eka

property.

1.24 Migration/Exposure Pathways and Targets

This subsection discusses the ground water migration, the surface water
migration, the soil exposure, and the air migration pathways and potentlal targets
within the site’s range of influence.

1.2.4.1 Ground Water Migration Pathway

The target distance limit (TDL) for the ground water migration pathway is a
4-mile radius that extends from the sources at the site. Figure 1-4 depicts the
groundwater 4-mile TDL.

Geologic Setting:
Moses Lake is situated within the Qumcy Basin, a structural sub-basin of the

central Columbia Plateau. The subsurface stratigraphy of the Moses Lake area is
comprised of a thick series of broadly folded, Miocene-age flood basalt lava flows
(collectively known as the Columbia River Basalt Group; CRBG) and
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interbedded sediments overlain by unconsolidated deposits of late Miocene to
recent age. In the Moses Lake area, the uppermost layers of fractured bedrock are
the Wanapum Basalt formation. The typical CRBG basalt flow is characterized
by an uppermost fractured and vesicular flow top, a dense columnar and
entablature jointed interior, and a glassy, rubbly, or pillowed flow bottom. The
combination of a flow top and overlying flow bottom from two adjacent flows is
called an interflow zone and is normally significantly more porous than the basalt
interior. Regionally, the surface of the Wanapum Basalt is known to slope to the
southwest, although local depressions or rises are known to exist. (Ecology 2003)

Throughout much of the Moses Lake area, the CRBG is overlain by the late
Miocene to Pliocene aged Ringold Formation. Ringold sediments are comprised
of lacustrine clay, silt, and fine sand. Sub-surface investigations indicate that the -
Ringold Formation pinches out approximately 1 mile to the east of the Crab Creek
drainage. It is thought that the Ringold Formation is absent from the site area,
ether it has pinched out or has been eroded.

Overlying the CRBG in the site area is a sequence of Pleistocene-age flood

-deposits. These glaciofluvial deposits associated with Missoula flooding are

known as the Hanford formation. The Hanford formation is in general composed
of massive to well stratified boulder to granule sized basaltic gravels, with lesser
deposits of sand, silt, and non-basaltic gravels. Caliche fragments and coatings
are present in the lower portions of the unit. (Ecology 2003) :

Surface soils in the Moses Lake area are largely from the Ephrata and Malaga
series. These soils are typically characterized by very deep profiles of well-
drained to excessively well drained material formed on glacial flood deposits.
The grain size profile with depth is normally characterized by a shallow-horizon
gravelly sandy loam or cobbly sandy loam grading to deep-horizon extremely
gravelly and cobbly coarse sand (Bain 1990; USDA 1984). Soil permeabilities
are moderately rapid the upper horizon and rapid in the lower portion of the soil
horizon. (Ecology 2003)

Average total precipitation in the vicinity of the site is 7.87 inches (WRCC 2007).

Aquifer System:

Ground water in the site vicinity is contained within densely layered basalt rocks
and is part of a large system which covers a majority of east-central Washington.
According to Ecology files, approximately 16 private and eight public water
supply wells are located within a 1-mile radius of the site. Static water levels
reported in these wells range from approximately 25 feet to 280 feet bgs. The
closest private well for which there is data is located between 0.125 and 0.25 mile
to the south-southwest of the site, with static water levels ranging from 260 to 340
feet bgs. Regional ground water flow is reported as south to southwest toward the
Snake and Columbia Rivers. (LFR 2007)
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The ground water hydrology of the Columbia Basin is defined by a complex ..
multi-aquifer system comprised of formations and overburden deposits (Bauer .
and Hansen 2000; Whiteman et al., 1994). The Columbia Basalt Group and the-
Priest Rapids member of Wanapum Basalt were the two aquifers found on well
logs in the area. In areas where the Ringold Formation is present, the finer
grained sediments act as an aquitard, hydraulically separating groundwater in the
flood deposits from groundwater in the basalt flows. Because it is thought that
the Ringold Formation is missing in the site area, groundwater in the flood ‘
deposits can directly interact with groundwater in the basalt, creating an
unconfined aquifer condition. (Ecology 2003)

The horizontal hydraulic conductivity of the flood deposits ranges from 2,800 to
28,000 feet per day, with average seepage velocities of 1,100 feet per day. These
numbers reflect the course, open frame work of the sediments. Due to the course
frame work of the flood deposits, the infiltration rates are considered rapid, with
little attenuation capacity for pollutants. Model calibrated horizontal hydraulic
conductivities for the uppermost basalt ranges from 15 to 120 feet per day.
(Ecology 2003) "

The nearest well is located 100 feet south of the fenced area of the facility. The
well is labeled as City Well #17. The well is drilled to 1,240 feet bgs. The well is
not screened; however, a casing was placed from 0 to 686 feet bgs. From 686 feet
bgs to 1,240 feet the well is completed as an open hole (Ecology 2008). Based on -
this lithology, the START assumes a hydraulic conductivity of 10~ centimeters
per second. '

Drinking Water Targets: :
Groundwater within 4 miles of the site is used for drinking water. Ground water
flow direction is believed to follow the surface topography from northeast to
southwest.

The City of Moses Lake has a total of 17 municipal wells with 8,736 connections
serving a population of 20,650 (WDOH 2007). All wells have a 100-foot

wellhead protection area; therefore, the site is located within a wellhead

protection area. Five of the 17 municipal wells (7, 11, 12, 17 and 18) are located
within the 4-mile TDL (Figure 1-4). These wells have depths ranging between

568 and 1,240 feet bgs and pumping capacities between 910 and 2,000 gallons per
minute.

The City of Moses Lake’s water system is separated into six service zones.
According to the City of Moses Lake Drinking Water Quality Report for 2007,
portions of three of the water service zones (Central, Lakeview, and Wheeler) are
located and draw water from with in the 4-mile TDL. Each of the service zones is
served by a dedicated well or group of wells. Service zones and the wells that -
serve them within the 4-mile TDL are as follows:

» Central Zone - Well 7
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» Lake View Zone — Wells11 & 12
s WheelerZone - 17 & 18

Even though water from the wells is not blended (i.e., each well serves a specific
set of households), information regarding the number of connections served by
each of the municipal wells in the TDL could not be obtained. The city did
provide the number of meters for each zone; therefore, START apportioned each
of the meters equally to each well within the zone. Each meter was then assumed -
to serve a single residence and therefore, multiplied by the average number of
persons per household for Grant County, Washington (2.92). The number of
people served by each well in a given service zone is provided in Table 1-4.

In addition, approximately 687 private drinking water wells are located within the
TDL (Ecology 2008). Based on the average number of people per household of
2.92 for Grant County, it is estimated there are approximately 2,006.04 people
that use ground water for drinking water from private wells (DOC 2001). Table
1-1 provides the number of individuals drinking ground water within the TDL.

Because Moses Lake, Washington, is served by municipal wells, it is assumed
that ground water is used as an ingredient in commercial food preparation

- 1.2.4.2 Surface Water Migration Pathway
All surface water from the 10 acre fenced property flows to a lined
evaporation/retention pond. Evaporation id the primary means of reducing liquid
in the pond. There are no outfalls from the pond. The irrigation ditch is located
approximately 100 feet south of the fenced property and is the carrier of overflow
irrigation water originating on farm land to the east of the Eka property. Because
all surface water flow from the site is contained in the evaporation/retention pond,
the surface water migration pathway is not being evaluated as part of this
investigation.

1.2.4.3 Soil Exposure Pathway
The soil exposure pathway is evaluated based on the threat to resident and nearby
populations from soil contamination within the first two feet of the surface.

Site Setting and Exposed Sources:

Exposed contaminated soil is present at the site where the July 1996 spiil
occurred. The site is fenced and security cameras impede the accessibility of the
public (E & E 2008). '

The site is an active paper chemical manufacturing that employs approximately

35 workers (Bingham 2008). There are no residences or day care facilities at the
site. No commercial agriculture, commercial silviculture, or commercial
livestock production or livestock grazing occur on an area of observed
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contamination. No terrestrial sensitive environments are located on an area of
observed contamination.

Approximately 71 people are located within a 1-mile travel distance of the site.
Population by distance ring is provided in Table x-x.

1.2.4.4 Air Mlgratlon Pathway
The air migration pathway TDL is a 4-mile radius that extends from the sources at
the site (Figure 1-4). -

Human Targets:
The distance to the nearest residence is approximately 0.67 mile. There are
approximately 35 workers at the site. (Bingham 2008)

There are approximately 1,157 people that reside within the TDL (DOC 2001).
Two schools are located within the air migration pathway TDL. The closest
school, Chief Moses Junior High School, is located between 2 and 3 ‘miles from
the site and has a population of 840 students and 41 teachers. Lakeview Terrace
Elementary School, which is located between 3 and 4 miles from the site, has a
population of 391 students and 20 teachers. Population including students and
workers is provided in Table 1-3. (NCES 2007)

Environmental Targets:
Commercial agriculture is present within 0.5 mile of the site. An estimated
551.45 acres of wetlands are present within the TDL (USFWS 2003). Wetland :

acreage by distance ring is presented in Table 1-3.

There are no Federally-listed threatened and endangered species or state listed
threatened and endangered species listed with in the 4-mile TDL.

1.2.5 Areas of Potential Contamination ,
Sampling under the Eka SI will be conducted at those areas considered potential
contamination sources and at areas that may have been contaminated through the
migration of Comprehensive Environmental Response, Compensation, and _
Liability Act (CERCLA)-regulated hazardous substances from sources on-site.

Based on a review of background information, dlscussmns with Eka
representatives, and discussions with the EPA TM, the following areas or features
have been identified for inspection under the Eka SI.

Sources: _

* Acid Loading Area: Subsurface soil samples were collected to a maximum
depth of 11 feet bgs by LFR in November 2007 and indicated the presence of
sodium chlorate at significant concentrations with respect to background.
This SI will assist in determining if the acid loading area is still a source of -
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contamination. Probable potential contaminants of concern include sodium
chlorate and perchlorate. ' :

@ Sodium Chlorate Loading Area: Since 1996 there have been two sodium
chlorate spills in the sodium chlorate area. A release in 1996 released
approximately 5,000 pounds of solid sodium chlorate and the 2007 spill
released approximately 7,000 gallons of 46 percent sodium chlorate solution.
At the time of the released, the rail cars had no secondary contamination.
This SI will assist in determining if the sodium chlorate loading area is still a
source of contamination. Probable potential contaminants of concern include
sodium chlorate and perchlorate.

= Storage Tanks and Silos Area: Subsurface soil samples were collected to a
maximum depth of 11 feet bgs by LFR in November 2007 and indicated the
presence of sodjum chlorate at significant concentrations with respect to
background. These concentrations maybe attributed to the 1996 and 2007
spills, which occurred up gradient of this area. This SI will assist in
determining if the storage tank and silos area is still a source of
contamination. Probable potential contaminants of concern include sodium
chlorate and perchlorate.

Targets: :
= Contaminants from on-site sources may be migrating to groundwater. This SI

will assist in determining if contaminants are impacting groundwater targets.
Probable potential contaminants of concem include sodium chlorate and.
perchlorate.

1.3 Project/Task Description and Schedule _
This subsection provides the project description (subsection 1.3.1) and proposed
schedule (subsection 1.3.2)..

1.3.1 Project Description

This subsection defines the objectives and scope for performing the SI activities

-at the Eka site. The main goals for the SI activities are as foltows:

s Collect and analyze samples to characterize the potential sources discussed in
subsection 1.2.3.3; '

» Determine potential for off-site migration of contaminants;

= Provide the EPA with adequate information to determine whether the site is
eligible for placement on the National Priorities List (NPL); and

»  Document a threat or potential threat to public heaith or the environment
posed by the site.

1.3.2 Schedule

The schedule for implementing the SI is intended to be used as a guide.
Adjustments to the implementation dates and the estimated project duration may
be necessary to account for variable unforeseen or unavoidable conditions that the
field team may encounter. Examples include inclement weather, difficulties in
accessing a sampling site, unforeseen site conditions, or additional time needed to
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complete a task. Significant schedule changes that arise in the field will be
discussed with the TM at the earliest possible opportunity.

The START-3 i$ targeting September 29, 2008, as the period to conduct the SI
field - work, which is estimated to take 5 days, including travel time to and from
the site. This period comprises 0.5 day of mobilization, 0.5 day of
demobilization, and 5 day to complete field activities. Work will be conducted
during daylight hours only. The proposed schedule of prOJect work is prov1ded in
Table 1-5.

1.4 Quality Objectives and Criteria for Measurement Data
The project data quality objectives (DQOs) are to provide valid data of known
and documented quality to characterize sources, to determine off-site migration of
contaminants, to determine whether the site is eligible for placement on the NPL,
and to document threat(s) or potential threat(s) to public health or the
environment posed by the site. The DQO process applied to this project follows
that described in the document Guidance for the Data Quality Objectives Process
(EPA 2000). See subsection 2.5 for a detailed measurement criteria discussion.

1.4.1 DQO Data Categories

All samples collected under this SQAP will be analyzed using definitive
analytical methods. All definitive analytical methods employed for this project
will be methods approved by the EPA. The data generated under this project will
comply with the requirements for this data category as defined in Data Quality
Objectives Process for Superfund (EPA 1993).

1.4.2 Data Quality Indicators

Data quality indicators (DQI) representativeness, comparability, completeness,
precision, and accuracy goals for this project were developed following ‘
guidelines presented in the EPA Guidance for Quality Assurance Project Plans,
EPA QA/G-5 (EPA 2002a).

The basis for assessing each of the elements of data quality is discussed in the
following subsections. Subsection 2.5 presents the QA objectives for '
measurement of analytical data and quality control (QC) guidelines for precision
and accuracy. Other DQI goals are included in the individual Standard Operating
Procedures (SOPs) in Appendix B and in the Laboratory Statement of Work

(SOW).

1.4.2.1 Representativeness
Representativeness is a measure of the degree to which data accurately and
precisely represents a population, including a sampling point, a process condition,

" or an environmental condition. Representativeness is the qualitative term that

should be evaluated to determine that measurements are made, and physical
samples collected, at locations and in a manner resulting in characterizing a
matrix or media. Subsequently, representativeness is used to ensure that a
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sampled population represents the target population and an aliquot represents a
sampling unit. This SQAP will be implemented to establish Representativeness
-for this project. Further, all sampling procedures detailed in the SQAP will be
followed to ensure that the data will be representative of the media sampled. The
SQAP describes the sample location, sample collection, and handling techniques
that will be used to avoid contamination or compromise sample integrity, and
ensure proper chain-of-custody of samples. Additionally, the sampling design
presented in the SQAP will ensure that there are a sufficient number of samples
and level of confidence that analysis of these samples will detect the chemicals of
concern, if present.

1.4.2.2 Comparability

Comparability is the qualitative term that expresses the measure of confidence

that two data sets or batches can contribute to a common analysis and evaluation.

Comparability with respect to laboratory analyses pertains to method type

comparison, holding times, stability issues, and aspects of overall analytical

quantitation. - The following items are evaluated when assessing data

comparability:

= Determining if two data sets or batches contain the same set of parameters.

© Determining if the units used for each data set are convertible to a common
metric scale.

= Determining if similar analytical procedures and quality assurance were used
to collect data for both data sets.

* Determining if the analytical instruments used for both data sets have
approximately similar detection levels.

- = Determining if samples within data sets were selected and collected in a

similar manner.

To ensure coinparability of data collected during this investigation to other data
that may have been or may be collected for each property, standard collection and
measurement techniques will be used.

1.4.2.3 Completeness ;

Completeness is calculated for the aggregation of data for each analyte measured
for any particular sampling event or other defined set of samples. Completeness
is calculated and reported for each method, matrix, and analyte combination. The
number of valid results divided by the number of possible individual analyte
results, expressed as a percentage, determines the completeness of the data set.
For completeness requirements, valid results are all results not rejected through
data validation. The requirement for completeness is 95 % for aqueous samples
and 90 % for soil and sediment samples.

The following formula is used to calculate completeness:
% completeness = number of valid results x 100
number of possible results
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For any instances of samples that could not be analyzed for any reason (holding
time violations in which resampling and analysis were not possible, samples
spilled or broken, etc.), the numerator of this calculation becomes the number of
valid results minus the number of possible results not reported.

For this investigation, all samples are considered critical. Therefore standard
collection (as defined in the sampling SOPs of Appendix B) and measurement
methods will be used to achieve the completeness goal.

1.2.4.4 Precision ,
Precision measures the reproducibility of measurements. It is strictly defined as
the degree of mutual agreement among independent measurements as the result of -
repeated application of the same process under similar conditions. Analytical .
precision is the measurement of the variability associated with duplicate (two) or
replicate (more than two) analyses. The laboratory control sample (LCS)
determines the precision of the analytical method. If the recoveries of the
analytes in the LCS are within established control limits, then precision is within
limits. In this case, the comparison is not between a sample and a duplicate
sample analyzed in the same batch. Rather, the comparison is between the sample
and samples analyzed in previous batches. :

Total precision is the measurement of the variability associated with the entire
sampling and analysis process. It is determined by analysis of duplicate or
replicate field samples and measures variability introduced by both the laboratory
and field operations. Field duplicate samples and matrix duplicate spiked samples
shall be analyzed to assess field and analytical precision, and the precision ;
measurement is determined using the relative percent difference (RPD) between
the duplicate sample results. -

The following formula is used to calculate precision:
RPD =(100) x _(S1 - S2)
(S1 +S2)/2
where:
S1 =original sample value
- $2 =duplicate sample value

In general, precision less than or equal to 35 % relative percent difference will
fulfill the DQOs.

1.4.2.5 . Accuracy
Accuracy is a statistical measurement of correctness and includes components of
- random error (variability due to imprecision) and systemic error. It reflects the
total error associated with a measurement. A measurement is accurate when the
value reported does not differ from the true value or known concentration of the
spike and standard. Analytical accuracy is measured by comparing the percent
recovery of analytes spiked into an LCS to a control limit. For pesticide, PCB,
volatile, and semivolatile organic compounds, system monitoring compound
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recoveries are also used to assess accuracy and method performance for each
sample analyzed. Analysis of performance evaluation (PE) samples may also be
used to provide additional information for assessing the accuracy of the analytical
data being produced. In general, accuracy between 50% and 150 % will fulfill the
DQOs.

1.5 Special Training Requirements/Certification

No special training requirements or certifications are required for this project
except for the 40-hour Hazardous Waste Operations and Emergency Response
class and annual refreshers. Health and safety procedures for E & E personnel are
addressed in the E & E site-specific Health and Safety Plan. This document is
maintained in E & E’s Seattle office. Included in the plan are descriptions of
anticipated chemical and physical hazards, required levels of protection, health
and safety monitoring requirements and action levels, personal decontamination
procedures, and emergency procedures.

1.6 Documentation and Records

" This document is meant to be combined with information presented in E & E’s
(2005b) Region 10 START-3 Quality Assurance Project Plan. This information is
covered by the SOPs found in Appendix B, the supplemental forms found in
Appendix C, and the commercial laboratory quaiity assurance manual, which has
been reviewed previously by E & E. A copy of the START QAPP is available in
E & E’s Seattle office. Standards contained in the SOPs, the START QAPP, and
the QMP will be used to ensure the validity of data generated by E & E for this
project. '

Following the completion of field work and the receipt of analytical data, a report
summarizing project findings will be prepared. Project files, including work
plans, reports, analytical data packages, correspondence, chain-of-custody
documentation, logbooks, corrective action forms, referenced materials, and
photographs, will be provided to the EPA TM at the close of the project. Further,
a CD-ROM deliverable containing the final report will be provided.

E & E will assemble and fully document a digital data set including all project
sampling, analysis, and observation data. This digital data will be made available
in a Microsoft-Access format.

E & E will transfer this data set and documentation to EPA, or if requested, to any
other EPA contractor, and shall ensure that any data transferred is received in an
uncorrupted, comprehensible, and usable format. Specific data deliverable
elements are presented below.

Data
A summary description of the tables, the sources of information and other
comments are provided below.
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Field-Info

The field information table contains all sample collection related information. A
Microsoft Access application (Sample Information System, SIS) will be used to
input and store the data. The SIS provides the user with “smart” data input forms
that will only allow for the entry of acceptable data field values. For each
sampling event, the SIS will be updated to reflect the new samples collected.
Once entered, the information will be checked and corrected where necessary.
The table structure is presented below.

Field Name  Type Size  Description

Sample- Character 10 Sample Number

Num

Station Character 10 Station Identifier

Date Date 8 Sample Date

Time Numeric 4 Sample Time (24-Hour clock)

Sampler Character 25 Person Name

Matrix Character 6 Sample Matrix — (i.e., soil boring, groundwater, sediment)
Water Depth  Numeric 51 Depth of water as sediment sample

Description-  Character 40 Sample Description
Comments Character 40 Comments
Location

The location table contains sample location coordinate information. The sample
locations will be determined using Trimble Pro-XR Global Positioning System
(GPS) units. E & E personnel have been trained and have utilized these units in
similar projects. For each day or half-day in the field that GPS sample location
data is to be collected, the GPS user will create a single file that contains the
locations of each sample station. A unique station label will be entered for each
sample location. This unique station identifier will be used to link the “Location
table with the “Field-Info” table. This information will be downloaded from the

*GPS unit and imported into the “Location” table of the Site Data Management
System (SDMS). All locational data for this project will be stored in decimal
degrees, and will be referenced to the North American Datum (NAD) 27
horizontal datum. Differential corrections will be made real-time. The table
structure is presented below.

2

Field Type Size Description
Name
Station Character 10 Station Identifier

X-Coord Numeric 126 X-Coordinate, Decimal Degrees
Y-Coord Numeric 12.6  Y-Coordinate, Decimal Degrees

Lab Analytical

The Lab Analytical table will hold all of the sample analysis results provided by
each laboratory analyzing samples. The integrity of each data file received from
the labs will be checked and verified. Once the files are received, they will be
appended into the SDMS Lab Analytical table. The “Sample-num” field will be
used to link the “Lab Analytical” table with the “Field-Info” table The table
structure is presented below.
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Field Name Type Size  Description
Sample-num Characte 10 Sample Number
r
Lab-id Characte 10 Laboratory Sample Identifier
r ;
Method Characte 25 Analytical Method Used
T
L-Matrix Characte 10 Laboratory Matrix
r
Cas-num Characte 15 Chemical Abstracts
r
Analyte Characte 40 Analyte Name
r
Result Numeric 126  Analysis Result
Qual Characte 6 Sample qualifier
r
Quantitation- Numeric 126  Sample quantitation limit
Limit
Units Characte 10 Results unit
r
Date Date 8 Date analyzed
Lab Characte 40 Lab name

r

For any Geographic Information Systems (GIS) produced maps, E & E shall
provide the maps to EPA in hard copy and digital image (i.e. JPEG) formats.
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0-14 Domestic — 1 2.92 3042
Public Supply — 1 36.5 B ’

Ya- Vs Domestic — 5 14.6 14.6

Va-1 Domestic ~ 5 14.6 14.6

1-2 Domestic — 60 175.2 211.7
Public Supply — 1 - 36.5 o

2-3 Domestic — 300 876 429823
Public Supply —1 - 3,422.23

3-4 Domestic — 316 922.7 "~ 6,134.89
Public Supply — 1 5,212.19

TOTAL 10,713.44

Sources: DOC 2001; Ecology 2008
Note:  Domestic well population was estimated based on the average number per persons per household
for Grant County, Washington of 2.92 people.

Table 1-2 Pop

ulation Whin One iIe

% mile .
Y4 to Y2 mile 3 0.05
14 t0 1 mile 32 - 03
Total distance weighted population value - 0.45
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Distance (miles) _Population Wetland Acreage
On a'source 352 0 :
0-Y 1 19.45
Va—Ya 3 31.91
Ya—1 32 45.81
1-2 146 222.01
2-3 © 1,056° 192.24
3-4 1,211° 40.03
TOTAL 2,449 551.45

Source: E & E 2004; US Department of Education 2007.

? Includes workers.
® Includes students and teachers at local schools..

Meters
R o ~ Population’
sService area 2 . : ; Served
Central Zone 2452 4 1 613 1,789 .96
Lakeview Zone 2,344 2 2 2,344 6,844 .48
Wheeler Zone 25 2 2 25 73
Total estimated +Population Served 8,707.44

_Table 15Pro yosed Schedule ,

, | Activity - . . StartDater.  Completion Date .
-Collect pertinent background 1nformat10n May 20, 2008
Mobilize to the site September 29, 2008 September 29, 2008
Sample collection activities September 30, 2008 | October 3, 2008
Laboratory receipt of samples October 1, 2008 October 2, 2008
Demobilization from the site October 3, 2008 October 3, 2008
Laboratory analysis October 2, 2008 November 1, 2008
Data validation October 31, 2008 November 21, 2008
Writing of the project report October 6, 2008 December 26, 2008
Target project completion date January 31, 2009
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2.1 Sampling Process Design (Experimental Design)

During the Eka SI, samples will be collected from locations or features considered
- potential contamination sources, from selected potential hazardous substance

| migration pathways, and from potential targets in those pathways. The locations
or features to be sampled have been determined based on information derived
from a review of background information and interviews with site representatives
and with regulatory agencies. Table 2-1 provides sample information regarding
the sampling design and whether the measurement is considered critical or
noncritical.

At the time of sampling, site-specific conditions (e.g., topography or visual
evidence of contamination) will be evaluated and incorporated, when applicable,
into the placement of sampling-locations. Other conditions potentially
contributing to deviations from the projected sampling locations include new
observations or information obtained in the field that warrant an altered sampling
|| approach, difficulty in reaching a desired soil sampling depth caused by high
density soil, obstructions, or limited access to a sampling location. Significant
deviations from the planned sampling locations or number of samples to be
collected will be discussed with the EPA TM before implementation and will be
documented on a Sample Plan Alteration Form (SPAF-Appendix D). Every
attempt will be made to collect representative samples with the equipment being
used. S

This subsection will describe sample locations (subsection 2.1.1), the GPS
(subsection 2.1.2), logistics (subsection 2.1.3), cooler return (subsection 2.1.4),
and coordination with federal, state, and local authorities (subsection 2.1.5).

2.1.1 Sample Locations

Sample locations will be selected to achieve the objectives discussed in
subsection 1.3.1. Samples will be submitted for sodium chlorate (modified EPA
Method 300) and perchlorate (EPA SW-846 Method 6860). Table 2-2 presents
the potential types of samples, analytical methods, specific requirements for

‘| sample container size and type, sample preservation and holding times, and
special handling requirements for samples expected to be collected at the site.
Table 2-3 summarizes the number of QA/QC samples to be submitted according
to the method requirements. Proposed sampling locations are presented in Figure
2-1. '
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A summary of sampling locatlons and rationale is prov1ded below
Potential Sources:

Acid Loading Area: Four boreholes will be advanced and sampled around
the acid loading equipment. Boreholes will be advanced to a maximum depth
of 20 feet bgs, to bedrock, or groundwater, whichever is encountered first.
Samples will be collected in four foot increments. Additionally, groundwater
samples will be collected from each borehole in which groundwater is
encountered. Samples will be analyzed for sodium chlorate and perchlorate.
Sodium Chlorate Loading Area: Two boreholes will be advanced and
sampled near the sodium chlorate loading area. One borehole will be located
near previous sample point B-6. The second borehole will be located east of
the loading area south of previous sample point B-7. Boreholes will be
advanced to a maximum depth of 20 feet bgs, to bedrock, or groundwater,
whichever is encountered first. Samples will be collected in four foot
increments. Additionally, groundwater samples will be collected from each
borehole in which groundwater is encountered. - Samples will be analyzed for
sodium chlorate and perchlorate.

South of Sodium Chlorate Loading Area Three boreholes will be
advanced south of the sodium chlorate loading area. One borehole will be
drilled west of previous sample point B-2 and two will be drilled to the east.
Boreholes will be advanced to a maximum depth of 20 feet bgs, to bedrock, or
groundwater, whichever is encountered first. Samples will be collected in four
foot increments. Additionally, groundwater samples will be collected from
each borehole in which groundwater is encountered. Samples will be
analyzed for sodium chlorate and perchlorate.

South of the Storage Tanks and Silos: One borehole will be advanced south
of previous sample point B-1. The Borehole will be advanced to a maximum
depth of 20 feet bgs, to bedrock, or groundwater, whichever is encountered
first. Samples will be collected in four foot increments. Additionally, a
groundwater sample will be collected from the borehole if groundwater is
encountered. Samples will be analyzed for sodium chlorate and perchlorate.
North of Paper Chemical Process Building: Two boreholes will be
advanced in this location. Boreholes will be advanced to a maximum depth of
20 feet bgs, to bedrock, or groundwater, whichever is encountered first.
Samples will be collected in four foot increments. Additionally, groundwater
samples will be collected from each borehole if groundwater is encountered.
Samples will be analyzed for sodium chlorate and perchlorate.

Targets Samples:

Drinking Water Wells: Groundwater samples will be collected from two
nearby wells. One sample will be collected from the City of Moses Lake
municipal well #17, which is located approximately 100 feet south of the Eka
property. The other sample will be collected from a nearby (with in 0.25
miles) domestic water supply well (to be determined prior to mobilization in
the field). Additionally, groundwater samples will be collected from each of

22

110:\STARTDOCW8050005\5 1244


file:///vtll

{4

@ ccology and environment, inc.

2. Measurement/Data Acquisition

the borehole locations in which groundwater is encountered. Groundwater
samples will be analyzed for perchlorate and sodium chlorate.

Background: :
=  Background Subsurface Soil: One background borehole will be advanced

upgradient from the spill area, north of the water cooling towers, away from
the influence of daily site operations. Background samples will be collected
at 4-foot intervals to coincide with regular samples and analyzed for
perchlorate and sodium chlorate

s Background Groundwater: Samples will be collected from upgradient
locations based on the assumed direction of groundwater flow. One back
ground groundwater sample will be collected from the background subsurface
soil borehole, if groundwater is encountered. An additional background
sample will be collected from an up gradient well with similar screen depths
as the City of Moses Lake well #17. Background groundwater samples will. -~
be analyzed for perchlorate and sodium chlorate. . ‘

"QA/QC:

¢ Rinsate Blanks: One rinsate blank will be collected from the Geoprobe™
cutting shoe. The sample will be analyzed for sodium chlorate and
perchlorate.

e Investigation Derived Waste (IDW): One sample from each drum of IDW
produced will be sampled for waste characterization and disposal. Samples
will be analyzed for sodium chlorate and perchlorate.

2.1.2 Global Positioning System

GPS units with data loggers will be used to identify the location coordinates of
every sample collected, as well as to delineate the boundaries of the potential
source areas. GPS coordinates will be provided in the final Eka SI report as an
appendix. If real-time codrdinates cannot be obtained for the site, the START-3
will obtain differential correction data from a local source prior to the start of the
survey in order to improve the survey resolution.

2.1.3 Logistics

The Eka site is accessible by paved road.. START will travel to the site in
government or rented vehicle. All field equipment will be loaded and checked
prior to departure to the site to ensure that all equipment will be available during
the field event. Property access has been obtained. :

Sample aliquots collected for fixed laboratory analysis will be delivered to the
EPA Region 10 laboratory or an alternative laboratory as directed by the EPA.
All fixed-laboratory samples will be.shipped daily or every other day or at the end
of the field work by commercial airlines for express delivery. Sample control and
shipping are discussed in subsection 2.3.

2-3
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2.1.4 Cooler Return .

For laboratories other than the EPA-MEL, E & E will provide completed air bills
accompanied by plastic envelopes with adhesive backs and address labels in the
chain-of-custody bags taped to the inside of the cooler lids so the laboratory can
return the coolers to E & E. The air bills will contain the following notation:
“Transportation is for the United States Environmental Protection Agency, and
the total actual transportation charges paid to the carrier(s) by the consignor or
consignee shall be reimbursed by the Government, pursuant to cost
reimbursement contract number EP-S7-06-02.” This notation will enable the
laboratories to return the sample coolers to E & E’s warehouse. The air bills will
be marked for second-day economy service and will contain the appropriate TDD
number for shipment.

For the EPA MEL or commercial laboratones an arrangement by E & E for
cooler return in this manner is not required.

2.1.5 Coordination with Federal, State, and Local Authorities

The START-3 will keep the EPA TM informed of field event progress and issues
that may affect the schedule or outcome of the SI , will discuss problems.
encountered, will inform the EPA of unusual contacts with the public or the
media, and will obtain guidance from the EPA regarding project activities when
required. Additionally, the START-3 will notify the EPA RSCC with changes to
the sampling scheduie for MEL and/or CLP analyses and will provide shipping
information on every sample shipment within 24 hours of shipment or before
noon on Friday for Saturday delivery. All samples will be shipped to the
laboratory within 24/48 hours of sample collection.

Before initiation of the SI field activities, the START-3 will provide notification
to list the point(s) of contact for the site; property owners/operators, state
representatives, city representatives, county representatives, tribal representatives,
local residents, etc.

2.2 Sampling Method Requirements
This subsection describes sampling methodologies (subsection 2.2.1), sampling

equipment decontamination (subsection 2.2.2), investigation-derived waste (IDW;
subsection 2.2.3), and SOPs (subsection 2.2.4).

2.2.1 Sampling Methodologies

The START-3 PM and EPA TM will be responsible for ensuring that appropriate

sample collection procedures are followed and will take appropriate actions to

correct the deficiencies. All samples collected will be maintained under chain-of-

custody and will be stored and shipped in iced coolers.

= Subsurface Soil Sampling: Subsurface soil samples will be collected by a
Geoprobe ™ hydraulic direct push sampling system. The samples.will be
collected in dedicated acetate sleeves. The collected material will be placed

2-4
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in a dedicated stainless steel bowl, thoroughly homogenized and placed into a
pre-labeled sample container.

* - Geoprobe ™ Groundwater Sampling: Groundwater samples will be
collected using the Geoprobe ™, dedicated Teflon-lined tubing with a
nondedicated check valve, and an inertial pumping technique. Sample will be
pumped directly into pre-labeled sample containers and preserved as required
upon sample collection completion.

*  Well Sampling: Groundwater wells samples will be collected in accordance
with the groundwater wells sampling SOP presented in Appendix B.

» Rinsate Blank: Rinsate blank samples are collected by pouring deionized
water through the Geoprobe cutting shoe directly- into. pre-labeled sample
containers and preserved as required immediately after collection.

= IDW Characterization: IDW characterization samples will be collected
from 55-gallon drums containing IDW. The samples will be collected by
directly dipping the sample container in the drum and preserved as required
immediately after collection.

2.2.2 Sampling Equipment Decontamination.

To the greatest extent possible, disposable and/or dedicated personal protective
and sampling equipment will be used to avoid cross-contamination. When
required, decontamination will be conducted in a central location, upwind, and
away from suspected contaminant sources. The following procedures are to be
used for all nondedicated sampling equipment used to collect routine samples
undergoing trace organic or inorganic constituent analyses:

1. Clean with tap water and nonphosphate detergent, using a brush if
necessary to remove particulate matter and surface films. (Equipment
may be steam cleaned [soap and high pressure hot water] as an
alternative to brushing. Sampling equipment that is steam cleaned
should be placed on racks or saw horses at least two feet above the
floor of the decontamination pad. PVC or plastic items should not be
steam cleaned.)

Rinse thoroughly with tap water.
Rinse thoroughly with de-ionized water.
Rinse with 10% nitric acid if the sample will be analyzed for trace
organics.
5. Rinse thoroughly with de-ionized water that has been treated with
activated carbon. , ’
6. Use a solvent rinse (hexane or acetone; pesticide grade) if the sample |
~ will be analyzed for organics. Do not solvent rinse PVC or plastic
items:
Air dry the equipment completely.
Rinse again with distilled/de-ionized water.
Remove the equipment from the decontamination area and cover with
‘plastic. Equipment stored overnight should be wrapped in aluminum
foil and covered with clean, unused plastic.

palb el
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2.2.3 Investigation-Derived Waste

The START field team members will make every effort to minimize the
generation of IDW throughout the field event. Attempts will be made to
evaporate wastewater from decontamination operations on-site. Any wastewater
that cannot be evaporated will be cbntained in 55-gallon drums, labeled, and
disposed of at an approved facility based on analytical results from matrix
samples.

Disposable personal protective clothing and sampling equipment generated during
field activities will be rendered unusable by tearing (when appropriate), bagged in
opaque plastic garbage bags, contained in lined 55-gallon drums, labeled, and
disposed of at an approved facﬂlty, based on analytical results from matrix
samples.

2.2.4 Standard Operating Procedures
The START will utilize the following SOPs (Appendix B) while performing field
activities:

Borehole Sampling

Field Activity Logbooks;

Groundwater Well Sampling;

Geologic Logging;

Geoprobe ™ Operations;

Sample Equipment Decontamination;
Sample Packaging and Shipping;

Soil Sampling; and

Water Level Measurements.

2.3 Sample Handling and Custody Requirements

This subsection describes sample identification and chain-of-custody procedures
that will be used for the Eka SI field activities. The purpose of these procedures
is to ensure that the quality of the samples is maintained during collection,
transportation, storage, and analysis. All chain-of-custody requirements comply
with E & E’s SOPs for sample handling. All sample control and chain-of-custody
procedures will follow the EPA’s (2004b) Contract Laboratory Program
Guidance for Field Samplers.

Examples of sample documents used for custody purposes are provided in
Appendlx C (with the exception of field logbooks) and include the following:
Sample identification numbers,

Sample tags or labels,

Custody seals,

Chain-of-custody records or traffic reports,

Field logbooks,

Sample Collection Forms, and

Analytical request forms.
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During the field effort, the site manager or delegate is responsible for maintaining

"an inventory of these sample documents. This inventory will be recorded in a
cross-referenced matrix of the followmg

Sample location, o

Sample identification number

Analyses requested and request form numbers,

Chain-of-custody record numbers, '

Bottle lot numbers, and

Airbill numbers.

Brief descnptlons of the major sample 1dent1ﬂcatron and documentation records
and forms are prov1ded below

2.3.1 Sample identification

- All samples will be identified using the sample numbers assigned by the EPA
RSCC. Each sample label will be affixed to the jar and covered with clear tape.

. A sample tracking record will be kept as each sample is collected. The following
will be recorded: location, matrix, sample number, observations, and depth. In
addition to the EPA-assigned sample number, samples will be tracked with a -
sample code system designed to allow easy reference to the sample’s origin and
type. The sample code key will not be provided to the laboratory. Table 2-4 -
summarizes the sample tracking and location codes.

2.3.1.1 Sample Tags and Labels

Sample tags attached to or fixed around sample containers will be used to identify
all samples collected in the field. The sample tags will be placed on bottles so as
not to obscure any QA/QC lot numbers on the bottles, and sample information
will be printed legibly. Field identification will be sufficient to enable the
information to be cross-referenced with the project logbook. For
chain-of-custody purposes, all QA/QC samples will be subject to the same
custodial procedures and documentation as site samples.

To minimize handling of sample containers, labels will be completed before
sample collection to the extent possible. In the field, the labels will be filled out
completely using waterproof ink, then attached firmly to the sample containers
and protected with clear tape. The sample labels will provide the following
information:

" &  Sample number,

Sample location number,

Date and time of collection,

Analyses required, and .

pH and preservation (when required).

2.3.1.2 Custody Seals
Custody seals are preprinted gel-type seals, designed to break into small pieces if
the seals are disturbed. Sample shipping containers (e.g., coolers, drums,

2-7
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cardboard boxes, etc., as appropriate) will be sealed in as many places as
necessary to ensure security. Seals will be signed and dated before use. Clear
tape will be placed over the seals to ensure that the seals are not broken
accidentally during shipment. Upon receipt at the laboratory, the custodian will
check (and certify by completing the package receipt log) that seals on shipping
containers are mtact

2313 Cham-of—Custody Records and Traffic Reports

For samples to be analyzed at the EPA MEL or at a CLP laboratory, the chain-of-
custody records, analyses required forms, and/or analytical traffic report forms
will be completed as described in the Contract Laboratory Program Guidance for
Field Samplers (EPA 2004b). The EPA’s FORMS 11 Lite software will be used
to electronically enter information for the chain-of-custody and traffic report
forms. The chain-of-custody record, analyses required forms, and analytical
traffic reports will be completed fully at least in duplicate by the field technician
designated by the site manager as responsible for sample shipment to the '
appropriate laboratory. Information specified on the chain-of-custody record will
contain the same level of detail found in the site logbook, except that the on-site
measurement data will not be recorded. The custody recmd will include the
following information:

Name and company or organization of person collecting the samples

Date samples were collected,

Type of sampling conducted (composite or grab),

Sample number (using those assigned by the EPA RSCC),

Location of sampling station (using the sample code system described in Table 2-4),
Number and type of containers shipped,

Analysis requested, and

Signature of the person relinquishing samples to the transporter, with the date and
time of transfer noted and signature of the designated sample custodian at the
receiving facility.

If samples require rapid laboratory turnaround, the person completing the
chain-of-custody record(s) will note these or similar constraints in the remarks
section of the custody record.

The relinquishing individual will record all shipping data (e.g., air bill number,
organization, time, and date) on the original custody record, which will be
transported with the samples to the laboratory and retained in the laboratory’s file.
Original and duplicate custody records, together with the dir bill(s) or delivery
note(s), constitute a complete custody record. It is the site manager’s
responsibility to ensure that all records are consistent and that they become part of
the permanent job file.

2.3.1.4 Field Logbooks and Data Forms

Field logbooks (or daily logs) and data forms are necessary to document daily
activities and observations. Documentation will be sufficient to enable
participants to reconstruct events that occurred during the project accurately and

2-8
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objectively at a later time. All daily logs will be kept in a bound notebook
containing numbered pages. All entries will be made in waterproof ink, dated
and signed. No pages will be removed for any reason.

‘Minimum logbook content requirements are described in the E & E SOP entitled-

Field Activity Logbooks found in Appendix B. If corrections are necessary, these
corrections will be made by drawing a single line through the original entry (so
that the original entry is legible) and writing the corrected entry alongside. The

- correction will be initialed and dated.. Corrected errors may require a footnote

explaining the correction.

2.3.1.5 Photographs e

Photographs will be taken as directed by the team leader. Documentation of a
photograph is crucial to its validity as a representation of an existing situation.
The following information will be noted in the project or task log concerning
photographs

Date, time, and location where photograph was taken,

Photographer (signature),

Weather conditions,

Description of photograph taken,

Reasons why photograph was taken,

Sequential number of the photograph and the film roll number,

Camera lens system used, and

Direction.

2.3.2 Custody Procedures

The primary objective of chain-of-custody procedures is S to provide an accurate
written or computerized record that can be used to trace the possession and
handling of a sample from collection to completion of all requlred analyses. A
sample is in custody when it is: :

= In someone’s physical possession,

= |n someone’s view,

= Locked up, or

= Kept in a secured area that is restricted to authorized personnel.

| 2.3.2.1 Field Custody Procedures

The following guidance will be used to ensure proper control of samples wh11e mn

the field: :

= As few people as possible will handle samples. -

= Coolers or boxes containing cleaned bottles will be sealed with a custody tape
seal during transport to the field or while in storage before use. Sample
bottles from unsealed coolers or boxes, or bottles that appear to have been
tampered with, will not be used.

= The sample collector will be responsible for the care and custody of collected
samples until they are transferred to another person or dispatched properly
under chain of custody rules.

29
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The sample collector will record sample data in the field logbook.

e The site team leader will determine whether proper custody procedures were
followed during the field work and will decide if additional samples are
required.

When transferring custody (i.e., releasing samples to a shipping agent), the

following will apply:

= The coolers in which the samples are packed will be sealed and accompanied
by two copies of the chain of custody record(s). When transferring samples,
the individuals relinquishing and receiving them must sign, date, and note the
time on each of the chain of custody record(s). This will document sample
custody transfer.

= Samples will be dispatched to the laboratory for analysis w1th separate chain
of custody records accompanying each shipment. The chain of custody
records will be signed by the relinquishing individual, and the inethod of
shipment, name of courier, and other pertinent information will be entered in
the chain of custody record before placement in the shipping container.
Shipping containers will be sealed with custody seals for shipment to the
laboratory.

» All shipments will be accompanied by cham of custody records 1dent1fy1ng
their contents. The original custody records kept in a zip-locking bag and
taped inside the lid of the cooler will accompany each cooler shipment. The
other copies will be distributed appropnately to the site team leader and site
manager.

= If sent by common carrier, a bill of lading will be used. Freight bills and bills
of lading will be retained as part of the permanent documentation.

2.3.2.2 Laboratory Custody Procedures

A designated sample custodian at the laboratory will accept custody of the
shipped samples from the carrier and enter preliminary information about the
package into a package or sample receipt log, including the initials of the person
delivering the package and the status of the custody seals on the coolers (i.e.,
broken versus unbroken). The custodian responsible for sample log-in will follow
the laboratory’s SOP for opening the package, checking the contents, and
verifying that the information on the chain-of-custody agrees with the samples
received. The commercial laboratory will follow its internal chain-of-custody
procedures as stated in the laboratory QA manual. The laboratory will check the
temperature blank inside the cooler and document it in the sample log-in form.
Should the temperature be greater than what is required by the Statement of Work
or the method, the sample custodian will inform the region and proceed to follow
the course of actions stipulated in the SOW or specified by the regional QAO.

2.4 Analytical Methods Requirements
This subsection discusses the analytical strategy (subsection 2.4.1) and the
analytical methods (subsection 2.4.2). .

2-10

110:STARTDOC\08050005\S 1244



@ ecology and environment. inc.

2. Measurement/Data Acquisition

-2.4.1 Analytical Strategy'

- Analysis of samples collécted during the SI will be performed by several possible
means. The MEL (or alternative laboratory designated by the EPA) will perform
all requested.

The analyses to be applied to samples sent to the laboratory are listed in Table
2-2. These analyses were selected based on the probable hazardous substances
used or potentially released to the environment, given the known or suspected site
usage. S

2.4.2 Analytical Methods

Samples designated for off-site analytical laboratory analyses will be submltted to
the MEL or an alternative laboratory designated by the EPA and the : :
START-3-subcontracted commercial laboratory. EPA and/or CLP laboratory
analyses will take place within the standard three-week turnaround time period,
with validation by the EPA QA office for these analyses taking place within the -
standard three-week turnaround time period. Hardcopy results from the MEL-
and/or CLP laboratories will be delivered to the EPA upon completion of each
sample delivery group. Electronic results from the MEL and/or CLP laboratories
will be delivered to the EPA upon project completion. START-3 sub-contracted
laboratory analyses will take place within the standard four-week turnaround time
period with validation by START-3 chemists for these analyses taking place -
within the standard two-week turnaround time period. Hardcopy and electronic '
data results from the subcontracted commercial laboratory will be delivered to the -
START-3 upon completion of each sample delivery group. Table 2-2 summarizes
laboratory instrumentation and methods to be used for the Eka SI.

For cases in which laboratory results exceed QC acceptance criteria, reextraction
and/or reanalysis will occur as indicated in the applicable analytical method.
Commercial laboratory results (preliminary data) will be available within two
weeks of sample receipt. Field laboratory results will be available within 24
hours. The respective laboratory analysts will be responsible for ensuring that
appropriate sample analysis procedures are followed and for takmg appropriate
actions to ensure deficiency correction

2.5 Quality Control Requirements

QC checks for sample collection will be accomplished by a combination of
chain-of-custody protocols and laboratory QA procedures as prescribed in the
sampling or analytical methods. No QC samples (i.e., double blind performance
evaluation samples) are planned for this activity outside of the normal laboratory
QC criteria outlined in the analytical methods:- These QC samples include blanks,
calibration verifications, spikes, duplicates, (for inorganics) interference check.
samples, and serial dilutions. Results from these samples will be compared to QC
requirements listed in subsection 4.1.2. All of the analyses that will be performed
for this project will produce definitive data. Data quality indicator targets for this
project are specified in subsection 1.4 (Data Quality Objectives) and are
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summarized in Table 2-2 of this SQAP. Bias on estimated qualified data shall be
determined by the validation process. In accordance with the objectives outlined
in this document and the QA levels defined by the EPA (1993), the EPA has
defined the DQOs and has determined that the sampling and analyses performed
under this sampling effort will conform to the definitive data without quantitative
error and bias determination criteria. The laboratories’ DQOs for completeness
and the field team’s ability to meet the DQO for representativeness are set at
90%. Precision and accuracy requirements are outlined in Table 2-3.

One temperature blank consisting of a 40-milliliter glass vial of distilled water
will be included in each cooler shipped to the analytical laboratories.
Temperature blanks allow the laboratories to obtain a representative measurement
of the temperature of samples enclosed in a cooler without disturbing the actual
samples. The field team will package and label the temperature blank like a
regular water sample, however the analytical laboratory will only measure the
temperature of the blank. The temperature blank will not be analyzed for
hazardous substances, will not be given a sample number, and will not be listed
on the chain of custody form. The temperature blank will be clearly labeled:
USEPA COOLER TEMPERATURE INDICATOR.

2.6 Instrument/Equipment Testing, Inspection, and
Maintenance Requirements _
The field equipment used during this project includes the GPS unit and an organic
vapor analyzer/flame ionization detector. Testing, inspection, and maintenance of
these instruments will be performed in accordance with the manufacturers’
recommendations and/or the SOPs listed in subsection 2.2.4. Spare parts for the
field equipment will be available from the manufacturer generally within 24
hours. The parts will be available to the field téam within 48 hours of ordering.

All field instruments and equipment used for analysis will be serviced and
maintained only by qualified personnel. All instruments will be maintained by
senior staff and/or electronics technicians. All repairs, adjustments, and
calibrations will be documented in an appropriate logbook or on a data sheet that
will be kept on file. The instrument maintenance logbooks will clearly document
the date, the description of the problems, the corrective action taken, the result,
and who performed the work. ‘

All equipment used by E & E in the field is subject to standard preventive
maintenance schedules established by corporate equipment protocols. When in
use, equipment will be inspected at least twice daily, once before startup in the
morming and again at the end of the work shift before overnight storage or return
to the charging rack. Regular maintenance, such as cleaning of lenses,
replacement of in-line filters, and removal of accumulated dust, is to be conducted
according to manufacturers’ recommendations and in the field as needed,
whichever is appropriate. All performed preventive maintenance will be entered
in the individual equipment’s logbook and in the site field logbook.

2-12
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In addition to preventive mamtenance procedures, daily calibration checks will be
performed at least once daily before use and recorded in the respective logbooks
Additional calibration checks will be performed as required. All logbooks will
become part of either the permanent site file or the permanent equipment file.

2.7 Instrument Calibration and Frequency .

All instruments and equipment used durmg fixed laboratory sample- analyses will
be operated, calibrated, and maintained according to the manufacturers’.
guidelines and recommendations, as well as criteria set forth in the applicable
analytical methodology references and/or in accordance with the laboratory s QA
manual and SOPs. :

For the field instrumentation (GPS unit and other instrumentation discussed
previously), calibrations will be performed in accordance with the manufacturers’
recommendations and the SOPs listed in subsection 2.2 .4,

2.8 Inspection/Acceptance Requirements for Supplies and

Consumables
This information is covered by the SOPs, the START-3 QAPP (E & E 2005b),
and the START-3 QMP (E & E 2005a). Standards contained in these documents
will be used to ensure the validity of data generated by E & E for this project.
Sample jars are precleaned by the manufacturer; certification documenting this is
enclosed with each box of jars. The START-3 will include this documentation as
part of the site file. Nondedicated equipment is demonstrated to be
uncontaminated by the use of rinsate blanks.

2.9 Data Acquisition Requirements (Nondirect Measures)
No data will be used from other sources.

2.10 Data Management

This document is meant to be combined with information presented inE&E’s
QAPP and QMP for Region 10 START-3. Copies of the START QAPP and
QMP are available in E & E’s Seattle office. Standards contained in these
documents will be used to ensure the validity of data generated by E & E for this
project. Data validation will be performed as listed in subsection 4.1.2. Data
tracking, storage, and retrieval are tracked through the TDD Ablue sheet,@ which
records where the paper and electronic data are located. All paper data is stored
in locked file cabinets; access to these files is restricted to key START-3
personnel. Electronic data will be archived by TDD.

2-13
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Table 2-1 Sample Collection Summa

o T T A P MR - _ Measurements _
R} Project ’ . Sampling- . :: -Sample Y . Classification ‘Nonstandard,
Sampling : - Parameters/. * Design Design ‘Selection 7 (Critical/ Method,
- Schedule®. = . . Limits ¥ .s .Rationale . Assumptiéns Procedures 5 Noncritical) Validation

Soil Samples Perchlorate and Determine if Contaminants Samples will be collected Critical
Sodium Chlorate contaminants | were historically from potentially
are present. released to the contaminated areas.
. soil.
Groundwater Samples | Perchlorate and Determine if Contaminants are | Samples will be collected Critical NA
Sodium Chlorate contaminants | migrating from the | from potentially
are present. site to contaminated areas.”
groundwater.
Notes: )
® All samples will be collected during the field event.
® As indicated from previous site visits and from on-site observations.
Key:
Critical = Required to achieve project objectives or limits on decision errors
NA = - Not Applicable :

Noncritical Not required to achieve project objectives



Table 2-2 Sam;

Métrix '

~Analytical
Parameters/
“Méthod

Perchlorate (EPA SW-846 Method ‘

Soil Up to 65 28 days from collection t One 8-ounce amber glass jar
Samples 6860) extraction &
‘ Sodium Chlorate (Modified EPA 28 days from extraction to
Method 300.0) analysis .
Water upto 15 Perchlorate (EPA SW-846 Method Cool to 4°C £ 2°C 28 days from collection to Two 500-ml polyethylene
samples 6860) analysis’ bottles (the perchlorate sample
Sodium Chlorate (Modified EPA must be filtered during
Method 300.0) collection with a 0.2 um PTFE

membrane filter)

Notes:

* The number of samples presented is an estimate; the actual number of samples to be collected will be determined in the field.
® Technical holdmg times have been established only for water matrices. Water technical holding times were applied to sediment, soil, and product samples when appllcable in
some cases, recommended sediment/soil holding times are listed.

SI-¢
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and |xed Laborator Analvtlcal ethods

Table 2-3 QA/QC Analytical Summar

. ~ ‘Parameters/ - {‘Detection  Container ield © 5.3 db> 1 % Rinsate ~ Tripg - . Analyses/
Laboratory Matrix °~  Method Limits - " s - P ¢ Puplicate- - Bl I ‘Containers

EPA Region Soil ~ | Perchlorate (EPA SW- 'C/ES[/MD/ 65/65 ) 0 0/0 NA NA 69/65 159/
10 or 846 Method 6860) 0.1 mg/kg 65% - 135%
Commercial ’ Sodium Chlorate :
(Modified EPA Method IC/
Laboratory 300.0) I mg/kg
Water | Perchlorate (EPA SW- | 1C/ESI/MD/ “15/15 1/2 .0 0/0 NA NA 3/4 30%/
846 Method 6860) 0.05 ug/L i 70% - 130%
Sodium Chlorate .
(Modified EPA Method IC/
300.0) 1 pg/L
Notes:

Total number of field samples is estimated.

b No extra volume is required for soil/sediment or product samples; for water samples, triple volume is required for organic ana]yses and double volume is required for inorganic analyses.

Sample numbers are based on 1 matrix spike/matrix spike duplicate (MS/MSD) per 20 samples per matrix. .

¢ The total number of rinsate samples could vary depending on the total number of samples collected. ‘The sample numbers are based on one rinsate per 20 samples per nondedicated sampling device. Note that rinsate
blanks consist of water aliquots for both soil and water field samples.

d The total number of trip blanks could vary depending on the total number of sample shlpmentﬂ This number is based on the esumatcd number of shlppmg containers.

Note that trip blanks consist of water aliquots for both soil and water field samples.

e Total analyses and containers includes both field and QA/QC aliquots to be submitted for ﬁxed laboratory anal) sis. Note that trip blanks and rinsate blanks consist of water aliquots for

both soil and water ficld samples.

KE’;A = Environmental Protection Agency. MD = Mass spectrometric detection. NDMA = N-nitrosodimethylamine,
ESI = Electrospray lonization. MS/MSD = Matrix spike/matrix spike duplicate. QA = Quality assurance -
GCS = Gas chromatographic separétion. " peglL = micrograms per liter. QC = Quality control.
IC = Jon chromatography. NA = Not applicable.
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2. Measurement/Data Acquisition

Table 2-4 Sample Coding
Description

12 Area AL Acid Loading Area
BK Background
PC North of Paper Chemical
Processing Building
CL Sodium Chlorate Loading
Area :
SC South of Sodium Chlorate
Loading Area
SS South of Storage Tanks and
Silos
34 Consecutive Number 01, First Sample of Source Type
5,6 ~ Matrix Code GW Groundwater
RS Rinsate
. SB Subsurface Soil
7.8 Consecutive Number 01 Lowest depth of subsurface
soil sample

2-17
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Source: LFR 2007.

Parking Lot

Office

]
U

Chlorate
Process
Building

Acid Loading
Equipment

0

Sodium Chlorate
Loading Area

®@Background
Water
| Cooling
Towers

. ?8-5
i s o]
@ ®
- B-2 1T
[ ] o 1]
B-1
B 10D «
== Silos & Tanks @ T 1
@ @® H 4
Paper Chemicals + |
Process Building——f
- -
Y
Collection Pond 1
L 1
Key:
@ Samples Collected September 2007
@ Proposed Sample Locations ]
Note: Sample locations are approximate.
Cigure 2-
EKA CHEMICALS, INC. Figure 2-1
ecology and envirenment, inc. Moses Lake, Washington SITE MAP
Seattle, Washington In the & i
0 73 150 Datc: Drawn by:
Approximate Scale in Feet 7-8-08 AES 10:START-3108050005\fig 2
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AsSessmentIOversight

3.1 Assessment and Response Actions

The EPA QAO or designee may conduct an audit of the field activities for this
project. The auditor will have the authority to issue a stop work order upon
finding a significant condition that adversely would affect the quality and
usability of the data. The EPA TM will have the responsibility for initiating and
implementing response actions associated with findings identified during the site
audit. The actions taken also may involve the EPA PO, contracting officer,
and/or QAO. Once the response actions have been implemented, the EPA QAO
or designee may perform a follow-up audit to verify and document that the
response actions were implemented effectively. In-house audits performed by the
| START-3 may be conducted in accordance with the E & E START-3 Quality
Management Plan (2005a). No audits are planned for the Eka SI.

If major deviations from the QA requirements of the project and the CLP SOW
were observed in the data validation process, the EPA QAQO will contact the
laboratory to correct the problem. If the laboratory is not responsive to the
request, the QAO will inform the CLP Regional PO and the TM of the situation.
A brief narrative will be written explaining the contract deviations and
recommendations will be given based on the quality of the submitted data.
Reduced payment and/or reanalysis at the laboratory’s expense shall be pursued
by the Regional CLP PO. Resampling and subsequent re-analysis will be decided
by the TM. Additional sampling for corrective actions and/or any addendum to
this SQAP shall be documented using the Corrective Action Form and the SPAF
(Appendix D). Corrective actions will be conducted in accordance with E & E
QMP specifications.

3.2 Reports to Management
Debriefing of the EPA TM occurs by the START-3 PM on a da11y basis.

- Laboratory deliverables will be as specified in the CLP Organic Statement of
Work (SOMO1.2) for CLP data, CLP-equivalent deliverables for MEL data, and
as specified in the laboratory subcontract bid specification package for
commercial laboratory data. Once the project is complete and the resulting data is
obtained, the START-3 PM will prepare a final project report. The report will
include a summary of the activities performed during the project and the resulting
data (along with any statements concerning data quality). The report will be
approved by the EPA TM prior to being forwarded to the individuals identified in
the data distribution list located in the Table of Contents section of this SQAP.

10:\STARTDOC\08050005\S 1244 3-1
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3. Assessment/Oversight

The START-3 corrective action program is addressed in ‘Section 3 of the QMP.
Corrective actions will be conducted in accordance with these QMP
specifications. .

3-2
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Data Validation and Usability

4.1 Data Review, Validation, and Verification

Requirements
The data validation review of data packages will include an evaluation of the
information provided on the analytical data sheets and required support
documentation for all sample analyses; the supporting sample collection
documentation, including chain-of-custody forms; and documentation of field
instrument calibration, sample results, and/or performance checks (if required by
the method). The QA review also will examine adherence to the procedures as
described in the cited SOPs and the specified analytical methods in the SQAP.

4.1.1 Data Reduction

Data reduction includes all processes that change the numerical value of the raw
data.. All fixed-laboratory data reduction will be performed in accordance with
the appropriate methodology and will be presented as sample results.

4.1.2 Data Validation
Analytical data generated through the CLP contract will be validated in a three
week turn around time by the Region 10 QA office or its designee. Data
generated by the MEL will be validated by the EPA TM designated validator (i.e.,
EPA QA office or contractor). Validation of data generated by subcontracted
laboratories will be performed by E & E. All of the data validations will be
performed in accordance with the QA/QC requirements specified in the SQAP,
the technical spe01ﬁcat10ns of the analytical methods, and the followmg
documents:
= USEPA Contract Laboratory Program National Functional Guidelines. for
Superfund Organic Methods Data Review (EPA 2008)

The QC parameters of interest for the EPA organic methods that will be used on
the Eka SI samples are presented in these documents. When applicable, QC
criteria listed in the applicable analytlcal methods and/or the SOW will be used
for validation.

Validation deliverables will include a QA memo discussing QA conformance and
deviations issues which may have affected the quality of the data. Data usability,
bases of application of qualifiers, and percentage of qualified data will also be
discussed in the QA memo. The analysis data sheets (Forms I) with the applied
validation qualifiers and bias determination for estimated-qualified values will

10:\STARTDOC\08050005\S 1244 ' ‘ 4-1
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4. Data Validation and Usability

also be a part of the validation deliverables. The following qualifiers shall be
used in data validation:

s U= The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.
. J= The associated numerical value is an estimated quantity because the

reported concentrations were less than the sample quantitation limits or
because quality control criteria limits were not met.

*» . UJ = The material was analyzed for, but not detected. The reported
detection limit is estimated because Quality Control criteria were not
met.

= R= The sample results are rejected (analyte may or may not be present) due

to gross deficiencies in quality control criteria. Any reported value is
unusable. Resampling and/or reanalysis is necessary for verification.

a H=  Highbias.

= K = Unknown bias.

s, L= Low bias.

= Q = . Detected concentration is below the method reporting limit/Contract

Required Quantitation Limit, but is above the method quantitation limit.

4.1.3 Data Assessment Procedures

Following data validation and reporting, all project-generated and -compiled data
and information will be reconciled with the objectives specified in subsection
1.3.1 to assess the overall success of SI activities. This data assessment,
including points of achievement and departure from project-specific objectives,
will be discussed in the QA section of the SI report.

4.2 Data Verification
The analytical QA requirements and data validation requirements will be as
specified in subsection 4.1.2 (EPA 2008).

The EPA TM will perform the final review and approval of the data. The EPA
TM and/or QAO will look at matrix spike/matrix spike duplicates, laboratory
blanks, and laboratory duplicates to ensure that they are acceptable. The EPA
TM and/or designee also will compare the sample descriptions with the field
sheets for consistency and will ensure that any anomalies in the data are
documented appropriately.

Data QA memoranda reports will be generated as part of the Eka SI if the
START-3 is responsible for data validation. If the EPA Region 10 QA office or
its designee performs the data validation, then additional reports regarding data
usability will be generated by the START-3.

4.3 Reconciliation with Data Quality Objectives

The data quality indicators target for this project is discussed in subsection 1.4 of
this SQAP. The data validation will be used as a tool to determine if these targets
were met. Also, using the compiled data, E & E and the TM will determine the

110:STARTDOCW8050005\5 1244
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4. Data Validation and U§ability

variability and soundness of the data and the data gaps that will need to be filled
to meet the objectives of the project.

Once the data results are compiled, the EPA TM and/or the EPA QAO
will review the sample results to determine if they fall within the acceptance
limits as defined in this SQAP. Completeness also will be evaluated to determine

"if the completeness goal for this project has been met. If data quality indicators

do not meet the project’s requirements as outlined in this SQAP, the data may be
discarded and resampling and reanalysis may occur. The TM will attempt to
determine the cause of the failure (if possible) and make the decision to discard
the data and resample. If the failure is tied to the analysis, calibration and
maintenance techniques will be reassessed as identified by the appropriate
laboratory personnel. If the failure is associated with the sample collection and
resampling is required, the collection techniques will be reevaluated as identified
by the START-3 PM.

43

HO:STARTDOC\08050005\S 1244



References

Bain, R.C. Jr., March, 1990, Moses Lake Clean L.ake Project, Irrigation Water
Management, Final Report.

Bauer, H.H., and Hansen, A J. Jr., 2000, Hydrology of the Columbia Plateau
Regional Aquifer System, Washington, Oregon, and Idaho, U.S.
Geological Survey Water-Resources Investigation Report 96-4106.

Bingham, Lind, SH&E/Quality Manager Eka Chemicals, Inc., February 14,2008,

. personal conversation with Mark Woodke, E & E project manager.

Ecology and Environment, Inc. (E & E), February 14, 2008, site visit by Mark
Woodke, E & E project manager.

Federal Emergency Management Agency (FEMA), September 30, 1988, Flood .
Insurance Rate Map, Grant County, Washington.

Hanson, Al, March 20, 2008, Population Calculations, Ecology and Envrronment
Inc., Seattle, Washington,

LEFR, Inc. (LFR) November 1, 2007 Modified Phase I Environmental Site
Assessment, prepared for Eka Chemicals, Inc., Moses Lake, WA.

Jordan, Jimmy, Manager SH&E, Eka Chemicals, Inc., February 14, 2008,
personal conversation with Mark Woodke, E & E project manager.
Maddox, Bill, December 19,2007, City of Moses Lake Water Division Manager,

with Renee Nordeen, Ecology and Environment, Inc.

National Center for Education Statistics (NCES), retrieved December 18, 2007,
http://nces.ed.gov/ccc/schoolsearch/school list.asp?Search=4&DistrictlD
=5305220.

United States Department of Agriculture (USDA), January 1984 Soil
Conservation Service, Soil Survey of Grant County, Washington..

United States Department of Commerce (DOC), May 2001, United States Census
Bureau, 2000 Profiles of General Demographic Characteristics, Grant
County, Washington.

United States Fish and Wildlife Service (USFWS), 2003,.

Washington Department of Ecology (Ecology), retrieved February 4, 2008,
http://www.ecy.wa.gov/programs/wq/permits/permit_pdfs/eka chemicals/
Eka %20Chemicals %20ST %208078 %20Fact %20Sheet %20- %20Final .pdf

, January 4, 2007, Draft State Waste Discharge Permit No. 8078.

, February 2003, Moses Lake Total Maximum daily Load
Groundwater Study, publication #03-03-005

, March 1989, Model Toxics Control Act, Chapter173-340,
Washington Administrative Code.

10:STARTDOCY8050005\S 1244 5-1


http://nces.ed.gov/ccc/schoolsearch/school_list.asp7Search
http://www.ecv.wa.Rov/programs/wq/permits/pennit_pdfs/eka_chemicals/

@ ecology and envirenment, inc.

5. References

Washington Department of Health (WDOH), retrieved December 18, 2007,

Division of Environmental Health, Office of Drinking Water, Multiple
: . Water System view, City of Moses Lake, Washington.

Washington Department of Fish and Wildlife (WDFW), April 7, 2008,
Correspondence between Monica Tonel, EPA Region 10, and Eric |
Pentico, WDFW Habitat Biologist.

- Western Regional Climate Center (WRCC) retneved December 18, 2007
http://www.wrcc.dri.edu/cgi-bin/cliMAIN .pl?wa5613 :

Whiteman, K J., Vaccaro, J.J., Gonthier, ].B., and Bauer, H.H., 1994, The - -

. Hydrogeologic Framework and;Geochemistry of the Columbia Plateau
~'Aquifer System, Washington, Oregon, and Idaho, U.S. Geolog1cal Survey
Professional Paper 1413- B

BT RS e P B IR LT T

10:00 : ‘ 5-2

Eka Draft SQAP doc- 107772008


http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl7wa5613

Photographic DOcumentation



EKA CHEMICALS, INC. TDD Number: 07-12-0012
Moses Lake, Washington

Photo 1 Rail car area. Location of May 2007 spill. Photo 2 Rail car area. Location of May 2007 spill.

Direction. North Date: 2/14/2008 Time: 10:56 Direction. South Date: 2/14/2008 Time: 10:57

Photo 3 Chemical storage area. Photo 4 450,000 gallon collection pond.

Direction: North Date: 2/14/2008 Time: 11:06 Direction: Southwest Date: 2/14/2008 Time: 11:08




EKA CHEMICALS, INC.
Moses Lake, Washington

TDD Number: 07-12-0012

Photo 5 450,000 gallon collection pond. City Well #17 in
background.
Direction: Southwest Date: 2/14/2008 Time: 11:11

Photo 7 Surface water drainage ditch.

Direction: Northeast Date: 2/14/2008 Time: 11:19

Photo 6 Loading area, location of December 2007 explosion.

Direction. North Date. 2/14/2008 Time: 11:17

Photo 8 Surface water drainage ditch.

Direction: North Date: 2/14/2008 Time: 11:20




EKA CHEMICALS, INC. TDD Number: 07-12-0012
Moses Lake, Washington

Photo 9 Surface water drainage ditch with planned NPDES outfall
pipe.
Direction: Southwest Date: 2/14/2008 Time: 11:22
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| 1. Introduction

1.1 Scope

This document presents an in-depth discussion of the techniques used to obtain subsur-
face soil samples from boreholes.

1.2 Obijectives

Most subsurface investigations require the drilling of boreholes for one or more purposes,
including: collection of soil samples for lithologic logging and laboratory testing; lithologic and
hydrogeologic characterization using borehole geophysical logging; and installation of piezome-
ters or monitoring wells. Drilling methods are selected based on availability and ‘cost; suitability
for the type of geologic materials at a site (unconsolidated or consolidated); and possible effects
on sample integrity (potential influence of drilling fluids and for cross contamination between
aquifers). v , ‘

A wide variety of drilling methods have been developed that may be suitable for one or
more of the purposes described above. Table 1 summarizes information on 21 drilling methods.
The hollow-stem auger (HSA) is the most commonly used method for well installation in uncon-
solidated deposits. Air rotary drilling is probably the most commonly used method for well in-
stallation in consolidated formations. Table 2 provides information on the relative performance
of 11 of the drilling methods listed in Table 1 for different types of geologic formations. Sub-
surface soil samples are collected from boreholes for chemical and physical analysis, and to aid
in the definition and tracking of contaminants in the soil. The type subsurface soil sample may
be either undisturbed or disturbed. and either composite or discrete. The type of sample to be
_ collected depends on the purpose of the investigation and the drilling technique.

2. Drilling and Sampling Techniques

The most accurate method for obtaining information on the characteristics of unconsoli-
dated deposits is to collect representative samples of soil at measured depths and at intervals that
will provide a complete stratigraphic and lithologic profiles of soils and bedrock, respectively.
For most boreholes, subsurface soil samples are collected continuously, at 2- or 5-foot intervals,
or at every change in the formation.



i

TITLE LBOREHOLE SAM PLING

CATEGORY ;ENV 3.3

] bprn 1998

-~ Table1 Summary Information on Drilling

Methods

Fluids Affect

Core

. Casing/Open
: ‘Drill Method - t-—~——Hole~--- -~ - - -Chem.?-~ - - Samples?
Open-Hole Rotary Methods
Hollow-Stem Auger Open hole Usually no fluids Possible
Direct Air Rotary with Bit Open hole Yes - " | Possible
Direct Air Rotary with Downhole Open hole - Yes Possible
hammer o
Direct Mud Rotary Open hole Yes Possible
Reverse Rotary (no casing) Open hole Yes Possible
Cable Tool Either Usually no Possible
Rotary Drill-Through Methods
Rotary Casing Driver Casing Yes Possible
-Dual Rotary Advancement Casing Yes Possible -
Reverse Circulation Methods
Reverse Duel Wall Rotary Casing Yes Possible
Reverse Duel Wall Percussion Casing Yes Possible
Hydraulic Percussion Casing Yes Possible
Downhole Casing Advancers Casing Yes Possible
Jet Percussion Casing Possible Possible
Jetting Open hole Possible No
Solid-Stem Auger Open hole No Possible
Bucket Auger Open hole No . Possible
Rotary Diamond Open hole Possible Yes
Directional Drilling Either® Possible Possible®
Sonic Drilling Either Possible Yes
Driven Wells Either No No
Cone Penetration Open hole No, Possible”

a
b

Key:

Sampling with a device resembling a split spoon may be possible with some directional rigs.
Geoprobe has developed a core sampler for use with a cone penetrometer type (CPT) rig.

Shading indicates most commonly used methods for monitoring well installation.



Table 2

)
- Direct

. Direct Rotary

Relatuve Performance of leferent Drilling Methods in Various T
Direct Rotary ?‘ : '

Reverse .

pes of Geolo

ic Formations

Direct : " (Down-the- (Drill-through c Reverse §

i : Cable ;, Rotary i Rotary hole-air * casing Rotary Rotary. | Hydraulic ! » : -

- Type of Formation Tool |(with fluids) | .(with air) : . hammer) hammer) I (with flulds) (Dual Wall)|| Percussion Jetting Driven | Auger
Dunc sand ’ 2 5 NR NR 6 5° 6 5 5 3 1
Loose sand and 2 3-5| NR NR 6 5° 6 5 5 3 1

 gravel
Quicksand 2 NR NR 6 5° 6 5 5 NR 1
Loose boulders 32 2-1 NR NR 5 2-1 4 1 1 NR}| 1
in alluvial fans :
or glacial drift .

Clay and silt 3 5 NR NR 5 5 5 3 3 NR 3

Firm shale 5 5 NR NR 5 5 5 3 NR NR 2

Sticky shale 3 5 NR NR 5 3 5 3 NR NR 2

Brittle shale 5 5 NR NR 5 5 5 3 NR NR NA

Sandstone— 3 4 NR NR NA 4 5 4 NR NR NA

poorly cemented

Sandstone—well 3 3 5 NR NA 3 5 3 NR NR NA

cemented :

Chert nodules 5 3 3 NR NA 3 3 5 NR NR|. NA

Limestone 5 5 5 6 NA 5 5 5 NR NR NA

Limestone with’ 5 3 5 6 NA 3 3 5 NR NR NA

chert nodules

Limestone with 5 3 5 6 NA 2 5 5 NR NR NA

small cracks or

fractures

Limestone, cav- 5 3-1 2 .5 NA 1 5 1 NR NR NA

ernous : .

Dolomite 5 5 5 6 NA 5 5 5 NR NR NA

Basalts, thin lay- 5 3 5 6 NA 3 5 5 NR NR NA

ers in sedimen-

tary rocks

Basalts—thick 3 3 4 5 NA 3 4 3 NR NR NA

layers

Basalts—highly 3 1 3 3 NA 1 4 1 NR NR NA
" | fractured (lost

circulation

zZones)
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Table 2 Relative Performance of Different Drilling Methods in Various T
i Direct Rotary |
{Drill-through

Cable '

i Direct Rotary
{Down-the-
hole-air

:!(W

pes of Geologic Formations

Type of Formation Tool ! (with fluids) - (with air) | hammer) hammer) ith fluids) | (Dual Wall),| Percussion , Jetting , | Driven :, Auger
Metamorphic 4 NA '
rocks )

Granite 3 3 5 .5 NA 3 NR NR NA

* Assuming sufficient hydrostatic pressure is available to contain active sand (under high confining pressures).

Rate of Penetration:

1 = Impossible
2 = Difficult

3 =Slow

4 = Medium

5 = Rapid

6 = Very rapid

Key:

NA="Not applicable.

NR= Not recommended.

Source: Driscoll (1986).
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2.1 Disturbed and Undisturbed Samples

Soil samples from unconsolidated deposits can be collected as disturbed or undisturbed
soil samples. Disturbed soil samples are produced by HSA drilling and are therefore referred to
as drill cuttings. The components of a HSA are shown in Figure 1. Disturbed samples are not
representative of the formations penetrated because of the possible sorting and grinding of the
cuttings while being carried to the surface. In general, disturbed samples do not contain detailed
lithologic information, and the depth at which the soil is encountered is not precisely known.
Undisturbed soil samples are collected by a variety of sampling devices, including the split-
barrel sampler (see Figure 2), the Laskey sampler (see Figure 3), and the Shelby tube sampler.
The collection of undisturbed samples helps to ensure the preservation of detailed lithologic in-
formation such as the degree of consolidation, somng, bedding, etc., and provides a more accu-

rate determination of sample depth.
Dg%m * Rod o Gap

Drive Cap ~_ | Acapies
" Auger Connactor
R
<3
Hollow Stem
Auger Section

g Center Rod
=
/\

Auger
Cemer Plug e J Connector
Pilot Assernbly =7 ¥ Auger Head
Components = Replaceable Caride Ingert

Pitot Bit Auger Tooth

Figure 1 Typical Components of a Hollow-Stem Auger
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Drive Shoe
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Auger Drill Rig —\‘W m’ i/
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Auger Flight
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Split-Barrel Sampler -] 4

L— Auger Head

Figure 3 Continuous Sampling Tube System
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2.2 Discrete and Composite Samples |

Discrete samples are obtained from a specific depth and are used when detailed analytical
information about overburden soils is required. Analysis of discrete unconsolidated soil samples
provides more accurate information on the depth of contamination.

Composite samples are prepared from aliquots of discrete samples. They are used for
obtaining a representative sample from a subsurface interval for analytical purposes. Composite
" samples are not appropriate for use in stratigraphic description.

- 3. Borehole Drilling

3.1 Inspection and Cleaning of Sampling Equipment

Proper cleaning, including steam-cleaning, of the drill rig, down-hole equipment, and
sampling equipment, should be performed upon arriving at the site and between drilling loca-
tions. . This is necessary. to minimize the potential introduction of contaminants into unconsoli-
dated soil samples. The drill rig should also be checked repeatedly for oil and hydraulic fluid
leaks. These precautions are essential to ensure that contaminants from the drilling process are
not introduced into the samples. If specified in the site-specific work plan (SSWP), all non-
disposable sampling equipment may need to be decontaminated according to specific procedure
referenced in the SSWP.

3.2 Hollow-Stem Auger Drilling

A HSA column simultaneously rotates and axially advances by a mechanically or hydrau-
lically powered drill rig. The hollow stem of the auger allows the use of various methods for
continuous or intermittent sampling of subsurface soils. HSA columns are manufactured in 5-
foot lengths and have inside diameters (IDs) ranging from 2.25-inch ID to 10.25-inch ID. Drill-
ing with augers of different diameters makes possible the use of casings to isolate near-surface
contamination while drilling continues with a smaller-diameter auger. In addition, the riser and
screen for monitoring wells can be placed in the HSAs when the desired depth of drilling has
been reached, and filter pack and grouting can be emplaced as the HSAs are gradually withdrawn
from the hole. ’

If a split-barrel soil sampler is used to collect samples from unconsolidated deposits, a
center plug with the same diameter as the HSAs, and a section of drilling rod are placed inside
the lead flight. The HSAs are advanced through the unconsolidated deposit to the first sampling
interval, and the center plug is then removed from the HSA. A precleaned split-barrel soil sam-
pler is attached to the end of the drilling rod and lowered into the HSAs. A safety hammer is at-
tached to the top of the drilling rod and the split-barrel soil sampler is driven into the undisturbed
soil in an increment of 2 feet. The split-barrel soil sampler is then raised and opened to remove
the soil sample. The center plug is then re-placed into' the HSAs, and another HSA flight is at-
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tached to the top of the flight already in the ground. The process is repeated until bedrock is en- .
countered or the project depth is reached.

A Laskey soil sampler is used to collect a continuous 5-foot soil sample while the HSAs
are turning. The Laskey soil sampler is used instead of a center plug in 4.25-inch HSAs, and the
head of the sampler is advanced ahead of the HSAs by 2 to 6 inches. Upon completion of a 5-
foot run of HSAs, the Laskey soil sampler is recovered and opened in a manner similar to a split-
barrel sampler. Following sample collection and decontamination of the Laskey soil sampler,
the sampler 1s re-placed into the HSAs, and another flight of HSAs is attached to the top of the
flight already in the ground.

A Shelby tube sampler is used to collect samples of undisturbed overburden usually for
collection of geotechnical samples. Shelby tubes are available in a variety of diameters and
lengths. The most common Shelby tubes are 3 to 5 inches I.D. and 18 to 30 inches long. Once
the HSAs have reached the top of the interval to be sampled, the drilling rods holding the center
plug are withdrawn from the HSAs. The Shelby tube is then attached to the end of the drilling
rod and lowered into the HSAs. The Shelby tube is "pushed" out the bottom of the HSAs to the
prescribed depth and then retrieved. The tube is not opened in the field; the ends are sealed (with
wax) and it is shipped to the laboratory intact. The process is repeated until bedrock is encoun-
tered or the project depth is reached.

3.3 Direct Air Rotary, Mud Rotary, and Downhole Hammer Drilling

The basic rig setups for air or mud rotary with tri-cone or roller-cone bit are similar, ex-
cept for the circulation medium used. Compressed air or mud is circulated down through the
drill rods to cool the bit and carry cuttings up the hole to the surface. For air rotary drilling, a
cyclone separator is used to slow the air velocity and allow the cuttings to fall into a container.
A down-the-hole hammer, which operates with a percussive (pounding) action as it rotates, is
used for air rotary drilling. For mud rotary drilling, a tri-cone roller bit is used.

3.4 Cable Tool Drilling

Cable tool drilling rigs operate by repeatedly lifting and dropping a heavy string of drill-
ing tools attached to a cable into the borehole. Consolidated rock is broken or crushed into small
fragments, and unconsolidated material is loosened by the drill bit. The reciprocating action is
caused by attaching the cable to an eccentric walking or spudding beam that also serves to mix
the crushed or loosened particles with water to form a slurry at the bottom of the borehole. Peri-
odically, the drilling string is removed and the slurry is removed by a sand pump or bailer. In
unconsolidated formations, a casing is driven into the ground to keep the hole open.

A sample of cable tool cuttings should include more than one bailer load of material to
provide a composite sample that is reasonably representative of the sampling interval. This is
particularly important when sampling sand and gravel formations. The cable tool drilling
method is not as common a method for installing monitoring wells as it once was.
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3.5 Other Methods for Collecting Shallow Subsurface Soil Samples

Several methods are available for obtaining shallow subsurface soil samples (less than 10
feet) without using a drill rig.

m Hand Augers. These are useful for obtaining samples from shallow depths in unconsolidated
formations. Samples are collected from a bucket auger advanced by hand through shallow
_ depth intervals. o : :

m Power Augers. These are usually hand augers powered by a gasoline éngine. Disturbed soil
samples are collected from the auger flight as the tool is turned.

Backhoes. Backhoes are relatively inexpensive and can excavate a slit trench up to 12 feet
deep very quickly. Samples can be obtained by attaching a Shelby tube to the bucket or by
collecting samples directly out of the bucket.

@ Geoprobe. This is a truck- or van-mounted hydraulic unit which pushes or hammers a small
diameter probe into shallow, unconsolidated soils. The unit can be used to collect samples of
subsurface soils, soil gas, or groundwater.

4. Borehole Abandonment

Borehole abandonment is necessary to eliminate potential physical hazards, to prevent
groundwater contamination, to conserve aquifer yield and hydrostatic head, and to prevent in-
termixing of subsurface water. After the necessary unconsolidated soil samples or consolidated
core samples have been collected from the borehole, the HSAs are removed from the borehole
and the HSA flights are cleaned and appropriately decontaminated. A cement/bentonite grout
should be tremied into the borehole to the surface. The grout should consist of potable water,
bentonite powder, and Type I portland cement, with 94 pounds of cement and 5 pounds of ben-
tonite per 6.5 gallons of water. In certain areas, specific borehole or well abandonment methods
are specified in the associated environment regulations and these methods must be adhered to.

5. Disposal of Drill Cuttings and Decon Liquids

5.1 Containerization of Drili Cuttings and Decon Liquids

Drill cuttings must be handled as outlined in the work plan for the site. In some in-
stances, the drill cuttings are classified as hazardous waste under the Resource Conservation and
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Recovery Act (RCRA) and must be placed m U.S. Department of Transportanon (DOT)
approved 55-gallon steel drums pendmg analy81s The drums of drill cuttings must be properly
labeled and marked with the contents, date; and source of the drill cuttings (e.g., "MW-2") prior
to being staged.

Decon fluids may also be placed in DOT- approved 55-gallon steel drums pending analy-
sis. The drums of decon liquids must be properly labeled and marked with the type and source
of the fluids and the date the drum was filled prior to being staged.

In instances when field monitoring for the presence of contaminants in soil and water is
performed, approval for not containerizing investigation-derived soil and water may be approved
by the local regulatory agency. This approval must be obtained pnor to the commencement of
the field mvestlgatlon

5.2 Disposal of DI‘I" Cuttings and Decon quwds
Upon receipt of the analytical results, the drill cuttings and decon liquids can be properly

classified. It is the responsibility of the property owner and/or client to arrange for the disposal
of the drill cuttings and fluids at an approved facility.
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1. Summary

This Standard Operating Procedure (SOP) establishes requirements for the entry of in-
formation into logbooks to ensure that E & E field activities are properly documented. The pro-
ject manager (PM) and the field team leader (FTL) are responsible for ensuring that logbook en-
tries provide sufficient information for the completion of an accurate and detailed description of
field operations and meets the requirements of the contract or technical direction document
(TDD). . _
_ This SOP describes logbook entry requirements for all types of projects, speciﬁes the
format that should be used, and provides examples. Some flexibility exists when implementing
the SOP because different types of projects require different data collection efforts. This SOP
does not address site safety logbook requirements or geotechnical logbook entries.

2. Purpose

Complete and accurate logbook entries are important for several reasons: to ensure that
data collection associated with field activities is sufficient to support the successful completion
of the project; to provide sufficient information so that someone not associated with the project
can independently reconstruct the field activities at a later date; to maintain quality control (QC)
throughout the project; to document changes to or deviations from the work plan; to fulfill ad-
ministrative needs of the project; and to support potential legal proceedings assocnated with a
specific project.

2.1 Adequate Field Information/Quality Control

QC procedures for data collection begin with the complete and systematic documentation
of all persons, duties, observations, activities, and decisions that take place during field activities.
It is especially important to fully document any deviations from the contract, project scope, work
plans, sampling plans, site safety plans, quality assurance (QA) procedures personnel, and re-
sponsibilities, as well as the reasons for the deviations.

Prior to entering the field, the project manager must indicate to the field team what perti-
nent information must be collected during field activity in order to meet the desired objectives of
the data collection effort. The PM is responsible for reviewing the adequacy of the project log-
books both during and following completion of field activities, and is also responsible for meet-
ing with the field team members to discuss any findings and to direct activities to correct any de-
ficiencies, as appropriate. The PM also has the responsibility of ensurmg that the logbooks be-
come part of the project or TDD file.

2.2 Work Plan Changes/Deviation

The logbook is the document that describes ifnplementation of the work plan and other
appropriate contract documents and provides the basis for the project reports. It must include
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detailed descriptions of any and all deviafion from the work plan and the circumstances that ne-
cessitate such changes. These changes will be reviewed for compliance with data quality objec-
tives and include:

m Changes in procedures agreed to in the project planning stages;

B Any conditions that prevent the completion of the field effort, or that
result in additional fieldwork must be noted (i.e., weather delays, gov-
ernment actions, physical obstructions, personnel/ equipment problems,
etc.). Persons from whom permission was obtained to make such
changes must be clearly documented.

B Any modifications requested by the client or client's representative that
-are contradictory to the contract or outside of the existing scope of
work must be documented in detail because the cost of the project
could be affected by such modifications. '

2.3 Evidentiary Documentation

Field activity documentation can become evidence in civil and/or criminal judicial pro-
ceedings, as well as in administrative hearings. Field logbooks serve this purpose. Accordingly,
such documentation is subject to judicial or administrative review. More importantly, it is sub-
ject to the review of an opposing counsel who will attempt to discredit its evidentiary value.

The National Enforcement Investigation Center (NEIC) and the United States Environ-
mental Protection Agency (EPA) have prepared documents outlining their documentation needs
for legal proceedings. These guidelines indicate the importance of accurate and clear documen-
tation of information obtained during the inspections, investigations, and evaluations of uncon-
trolled hazardous waste sites. Consequently, attention to detail must be applied by E & E per-
sonnel to all field documentation efforts for all E & E projects. Project personnel must document
where, when, how, and from whom any vital project information was obtained. This information
is necessary to establish a proper foundation for admissible evidence.

3. Gui‘delines

Logbooks should contain a summary of any meeting or discussion held with a client or
with any federal, state, or other regulatory agency that was-on site during the field activities. The
logbook should also describe any other personnel that appear on site, such as representatives of a
potential responsible party (PRP).

The logbook can be used to support cost recovery activities. Data concerning site condi-
tions must be recorded before the response activity or the passage of time eliminates or alters
those conditions. Logbooks are also used to identify, locate, label, and track samples and their
final disposition. In addition, data recorded in the logbook will assist in the mterpretatlon of the
analytical results.

Logbooks are subject to internal and external audits. Therefore, the recorded information
should be consistent with and capable of substantiating other site documentation such as time
cards, expense reports, chain-of-custody forms, shipping papers, and invoices from suppliers and
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subcontractors, etc.- Logbooks also act as an' important means of reconstructing events should
other field documents such as data collection forms.become lost or-destroyed. Therefore, all
mission-essential information should be duplicated in the logbook.

3.1 General Instructions
The following general guidelines must be used for all logbooks:

B At a minimum, one separate field actnvnty logbook must be maintained
for each project or TDD

®  All logbooks must be bound and contain consécutively numbered
pages. '

® No pages may be removed for any reason, even if they are partially B
mutilated or illegible.

B All field activities must be recorded in the site logbook (e.g., meetings,
sampling, surveys, etc.). »

E All information must be printed legibly in the logbook using water-
proof ink, preferably black. If weather conditions do not permit this
(i.e., if it is too cold or too wet to write with.ink), another medium,
such as pencil, may be used. The reason that waterproof ink was not
used should be specifically noted in the logbook.

® The language used in the logbook should be objective, factual, and free
of personal feelings or terminology that might prove inappropriate.

B Entries should be made in chronological order. Contemporaneous en-
tries are always preferred because recollections fade or change over
time. Observations that cannot be recorded during field activities
should be recorded as soon after as possible. 1f logbook entries are not
made during field activities, the time of the activity/ observation and
the time that it is recorded should be noted.

® The first entry for each day will be made on a new, previously blank
page.

B Each page should be dated and each entry should include the time that
~ the activity occurred based on the 24-hour clock (e.g., 0900 for-9 a.m.,
2100 for 9 p.m.).

B At the completion of the field activity, the logbook must be returned to
the permanent project or TDD file.
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3.2 Format

The information presented below is not meant to be all-inclusive. Each project manager
* is responsible for determining the specific information requirements associated with a field activ-
ity logbook. If someone other than the Project Manager is keeping the logbook, the Project
Manager is responsible to convey to that individual; prior to the start of fieldwork, specific in- -
structions on what type of information is fequired to be entered into the logbook. Information

requirements will vary according to the nature and scope of the prOJect (Refer to Appendlx A
for an example of a completed logbook.) .

Titie Page

The logbook title page should contain the following items:

Site name,

Locaﬁon,

TDD No. or Job No.,

PAN (an EPA site/task identification number), if applicable,

SSID No. (Site ID number-assigned under CERCLA)‘, if applicable,
Start/Finish date, and

Book____of

First Page

The following items should appear on the first page of the logbook prior to daily field
activity entries:

TDD No. or Job No.,
Date,

Summary of proposed work (Reference work plan and contract documents, as appro-
priate),

Weather conditions,
Team members and duties, and

Time work began and time of arrival (24-hour clock).
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Successive Pages

In addition to specific activity entries. and observations, the followmg items should ap-
-pear on every logbook page: . .

8 Date,
B TDD or Job No., and

®m_ Signature (bottom of each page). If more than one person makes entries into the log-
book, each person should sign next to his or her entry.

~ Last Page
In addition to specific activity entries and observations and the items that should appear
on each successive page, the last page of the logbook should contain a brief paragraph that sum-

marizes the work that was completed in the field. This summary can become especially impor-
tant later on if more or less work was accomplished during the duration of the field activity.

3.3 Corrections

If corrections are necessary, they must be made by drawing a single line through the
original entry in such a manner that it can still be read. Do not erase or render an incorrect no-
tation illegible. The corrected entry should be written beside the incorrect entry, and the correc-

tion must be initialed and dated. Most corrected errors will require a footnote explaining the cor-
rection.

4. Documentation

Although the requirements and content of the field logbook will vary according to the site
and the tasks to be performed, the following information should be included in every logbook:

4.1 Prior to Fieldwork
Summary of Proposed Work

The first paragraph of each daily entry should summarize the work to be performed on
that day. For example: :

“Collect soil and grOL.mdwater samples from previously installed wells and ship
samples to Analytical Services Center (ASC). Discuss removal with site owner.”

The first paragraph becomes especially important later when discussing work plan devia-
tions or explaining why more or less work was accomplished for that day. '
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Personnel

Each person to be involved in activities for the day, his/her respective role (sampler,
health and safety, etc.), and the agency he/she represents should be noted in the logbook.

On-Site Weather Conditions

Weather conditions may have an impact on the work to be performed or the amount of
time required to perform the proposed work; therefore, all weather on-site weather conditions
should be noted, including temperatures, wind speed and direction, precipitation, etc., and up-
dated as necessary. Similarly, any events that are impacted by weather conditions should be
noted in the logbook.
Site Safety Meeting

Although minutés should be recorded for all site safety meetings under separate cover,

the logbook should briefly summarize the site safety meeting and any specific site conditions and
resultant site safety concerns.

4.2 Site Sketch

A site sketch should be prepared on the first day of field activities to indicate prominent
site and environmental features. The sketch should be made either to scale or by noting the ap-
proximate distances between site feature. Area-specific sketches should be prepared as work is
undertaken in such areas, and updated sketches should be drawn as work progresses.
Site Features

Examples of features to be noted on the site sketch include the following:

W Structures such as buildings or building debris;

B Drainage ditches or pathways, swales, and intermittent streams (include
direction of overland runoff flow and direction of stream flow);

B Access roads, site boundaries, and utility locations;
B Decontamination and staging areas;

®  Adjacent property data: the type of broperty that borders the site, in-
formation pertaining to ownership, and available addressees; and

B North arrow.
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Changes in Site Conditions

Any deviation from previous site sketches or drawings presented in the work plan, and
any changes that have occurred since the last site visit must be noted. Differences to be noted
include the following: - - - - :

Demolished buildings;
Changes to access routes;

Damage to wells or equipment, or changes to the amount of such
equipment believed to be on site,

Changes resulting from vandalism;
Destruction of reference points;
Changes resulting from environmental events or natural disasters; and

Locations of excavations, waste piles, investigation-derived waste
(IDW), drum staging areas, etc.

In short, any site condition that varies from the conditions described in the work plan
should be noted.

4.3 Monitoring Equipment and Activities

Any monitoring equipment used during field activities should be documented in the log-
book. Information to be noted includes:

The type of equipment with model and serial numbers. (HNu, OVA,
etc.);

The fréquency at which monitoring is performed;

Calibration results and the frequency at which the equipment is cali-
brated or tested;

Background readings;
Any elevated or unusual readings; and

Any equipment malfunctions.

It is particularly important to note elevated or unusual equipment readings because they
could have an impact on personal protection levels or the activities to be performed on site. Ifa



e

i

‘ TITLE [FIELDACTIVITY LOGBOOKS R

CATEGORY bocm T REVISED %—/:\;nl1998 |

change in the proposed work or protection levels occurs, it should be clearly noted in the log-
book.

4.4 Sample Collection Activities
Because it represents the first step in an accurate chain-of-custody procedure, field sam-
pling documentation must be complete. The following items should be documented in the log-
~ book:
Sample Collection Procedures

-

. The following items pertaining to sample collection procedures should be included in the
logbook:

W Any pre-sampling activities (i.e., , well purgmg and the number of volumes purged be-
fore sample collection);

B Results of the pre-sampling activities (i.e., pH/conductivity/ tempera-
ture readings for well water, results of hazard categorization testing,
etc.);

® Any environmental conditions that make sample collection difficult or
impossible (i.e., dry or flooded drainage paths, inclement weather con-
ditions, etc.); and

B Any deviation from the work plan (i.e., additional samples and the rea-
son for their collection, alternate sample locations, etc.).

Sample Information
The following information regarding sample data should be recorded in the logbook:

B Sample number and station location including relationship to perma-
nent reference point(s);

B Name(s) of sampler(s);

® Sample description and any field screening results;

® Sample matrix and number of aliquots if a composite sample;

u Pre.servatives used, recipient laboratory, and requested analyses;
B QA/QC samples; and

® Shipping paper (airbill) numbers, chain-of-custody form numbers, and
jar lot numbers.
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Investigation-Derived Waste/SampIe Shipment

Details pertaining to sampling equipment, decontamination, and IDW should be clearly
delineated in the work plan. However, the following information should be included in the log-
book:

‘B The type of IDW generated an the number of containers generated
(each drum should be numbered and its contents noted);

m All information relevant to the characterization of the IDW;

B Any directions received from the client/workplan/contract relative to
the management of the [IDW;

® The disposition of IDW (left on site or removed from site);

® The number of sample containers shipped to the ASC or laborafory and
the courier used (i.e., Federal Express, Airborne Express, etc.);

®@ Airbill or shipment tracking numbers; and

@ The type of paperwork that accompanied the waste/sample shipment
(e.g., manifests; etc.). ..

4.5 Photodocumentation
Photographs should be taken during all relevant field activities to confirm the presence or
absence of contaminants encountered during fieldwork. Specific items to be documented in-
clude:
Sample locations and collection activities;
B Site areas that have been disturbed or impacted, and any evidence of
such impacts (i.e., stressed vegetation, seepage, discolored water, or

debris);

B Hazardous materials requiring disposal, including materials that may
not appear in the work plan;

® Any evidence that attests to the presence or absence of contamination;
and

® Any features that do not appear in the work plan or differ from those
described in the work plan. :
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Documentation of any photographs taken during the course of the project must be pro-
vided in the logbook with a detailed description of what is shown in the photograph and the rea-
son for taking it. This documentation should include:

B Make, modél, and serial numbers of the camera and lens,

® Film type and ‘number of exposures,

B Roll and frame number of the photograph;

B Direction or view angle of the photograph, and

® Name of the photographer.

4.6 Data Collection Forms

Certain phases of fieldwork may require the use of project-specific data collection forms,

such as task data sheets or hazard categorization data sheets. Due to the specific nature of these
forms, the information that should be included in the logbook cannot be fully dlscussed in this
SOP. However, the following data should be included in the logbook:

B Results of any field tests or hazard categorization tests (i.e., ignitability,
corrosivity, reactivity, etc.);

® The source from which any field sample was collected and its condi-
tion (i.e., drum, tank, lagoon, etc.).

B Other conclusions as a result of the data collected on data collection
forms.

In many cases, rubber stamps that contain routine data collection forms can be manufac-
tured ahead of time. These forms can be stamped into the logbook on an as-needed basis.
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1. Intfodu_c’:t’ion

The objective of this Standard Operating Procedures (SOP) document is to provide rec-

" ommended procedures for the sampling of groundwater wells, and is primarily concerned with
the collection of water samples from the saturated zone of the subsurface. Every effort must be
made to ensure that the sample is representative of the particular zone of water being sampled.
Groundwater sampling procedures appropriate to the project objectives and site conditions will
define a sampling event.

Analysis of groundwater samples may determine pollutant concentrations and its risk to
public health, welfare, or the environment; extent of contaminants; and confirmation of remedial
standards.

2. Scope

This document describes procedures for obtaining representative groundwater samples,
quality assurance/quality control (QA/QC) measures to be followed, proper documentation of
sampling activities, and recommendations for personnel safety.

3. Method Summary

Before sampling a monitoring well, the well must be purged. This may be done with a
number of portable devices, including bailers, submersible pumps, bladder pumps, gas-driven
pumps, gas-lift pumps, suction-lift pumps, and inertial-lift pumps. Refer to E & E Standard Op-
erating Procedure for Groundwater Sampling Devices (ENV 3.6) for information on different
groundwater purging and sampling devices.

A minimum of three well volumes should be removed during well purging to ensure that
a representative sample of the groundwater will be sampled. Once the purging is completed and
the properly prepared sample containers have been selected, sampling may proceed. Numerous
types of sampling devices may be selected for the collection of the groundwater sample, but care
should be taken when selecting the sampling device, as some will affect the integrity of the sam-
ple.

Sampling should occur in a progression from the least to most contaminated well, if
known. ldeally, a dedicated sampling device should be used for each well. However, dedicated
sampling devices may not be practical if there are a large number of groundwater samples to be
collected. In this case, sampling devices should be cleaned between sampling events using the
decontamination procedures outlined in E & E Standard Operating Procedure for Equipment De-
contamination (ENV 3.15).
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4. Sample Preservation, Containers,
Handling, and Storage

The type of analysis for which a sample is being collected determines the type of bottle,
preservative, holding time, and filtering requirements (see Table 1). Chemical preservation and
cooling of samples to 4 degrees Celsius only retards biological and chemical degradation of con-
taminants in the sample. Therefore, it is prudent to have the samples delivered to the laboratory
as soon as possible following collection.

Sample containers should be precleaned in accordance with U.S. Environmental Protec-
tion Agency (EPA) standards and prelabeled, and preservatives should be placed in the contain-
ers prior.to sample collection. When filling containers, never overfill or prerinse with the water
sample, since oil or other substances may remain in the container. For analyses that may require
filtered samples (e.g., metals and TOC), the samples should be filtered in the field using one
0.45-micrometer (um) membrane filter per sample container prior to being preserved. .

When all samples have been collected, a field data sheet and a chain-of-custody (C-O-C)
form should be completed, and all pertinent data entered in the field logbook. Samples will be
placed in a cooler to be maintained on ice at 4 degrees Celsius. Samples must be shipped to ar-
rive at the designated laboratory well before their holding times are reached. It is preferable that
these samples be shipped or delivered daily to the laboratory as outlined in the E & E Standard
Operating Procedure for Sample Packaging and Shipping (ENV 3.16).

5. Potential Problems

5.1 General

" The primary goal is to obtain a representative analysis of the groundwater body. The
analysis can be compromised by field personnel in two primary ways: by collecting an unrepre-
sentative sample, and by incorrect handling of the sample. There are numerous ways that foreign
contaminants can be introduced into the sample, and these must be avoided by following strict
sampling procedures and utilization of trained personnel.



i

Table 1

. "Protocol
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‘Parameter,“.; - - Holdi

I One 40 ml v1al

Container Type .

SW-846 Sample Holdmg Tlmes Preservatlon Methods, and Volume Re-
. unrements for Water Samples

Preservation -

date sampled .

tle ..

1-L poly bottle

VOA 14 days from Two 40-ml vials | Add HC1 until
date sampled no air space pH <2 and ice to
: 4°C
Semi-VOA 7 days to extract | One 1-L jar 1/2-gallon amber | Ice to 4°C
(BNAs) from date sam- glass bottle
pled
PCBs 7 days to extract | One 1-L jar 1/2-gallon amber | Ice to 4°C
from date sam- glass bottle
pled
Pesticides and 7 days to extract | One 1-L jar 1/2-gallon amber | Ice to 4°C
‘PCBs from date sam- glass bottle
pled .
Metals 6 months from One 300-ml bot- | 1-L poly bottle Add HNO; until
' date sampled tle pH <2 and ice to
4°C
Cyanide 14 days from One 100-ml bot- Add NaOH until

pH >12 and ice
to 4°C

125-ml poly bot-

Hexavalent chro- | 24 hours from - | One 50-ml bottle Ice to 4°C .
mium time sampled tle
TOC 28 days from One 10-ml bottle | 125-ml poly bot- | Add H,SOy4 until
date sampled tle pH <2 and ice to
4°C
TOX 7 days from date | One 200-ml bot- | 1-L amber glass | Add H>SOj4 until
sampled tle bottle pH <2 and ice to
4°C
TRPHs 28 days from One 1-L bottle 1-L amber glass | Add H,SOy until

date sampled

bottle

pH <2 and ice to
4°C

5.2 Purging

In a nonpumping well, there will be little or no vertical mixing of the water, and stratifi-
cation will occur. The well water in the screened interval will mix with the groundwater due to
normal flow patterns, but the water above the screened interval will remain isolated and become
stagnant. Sampling team members should realize that stagnant water may contain foreign mate-
rial inadvertently or deliberately introduced from the surface. To safeguard against collecting
nonrepresentative stagnant water in a sample, the following guidelines and techniques should be
adhered to during well purging and sampling:
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m  Asa general rule, all monitoring wells should be pumped or bailed prior to the collec- |
tion of the sample. Evacuation of a minimum of one volume of water in the well cas- -
ing, and preferably three to five volumes, is recommended for a representative sam-
ple. In a high-yielding groundwater formation and where there is no stagnant water
in the well above the screened section, evacuation prior to sample collection is not as
critical. However, in all cases where the monitoring data are to be used for enforce-
ment actions, evacuation is recommended. '

m  For wells that can be pumped or bailed dry, the well should be evacuated and allowed
to recover prior to sample withdrawal. If the recovery rate is fairly rapid and time al-
lows, evacuation of more than one volume of water is preferred.

m A nonrepresentative sample can also result from excessive pumping of the monitoring
well. Stratification of the leachate concentrations in the groundwater formation may -
occur or compounds that are heavier than water may sink to the lower portions of the
aquifer. Excessive pumping can dilute or increase the contaminant concentratlons
from what is representative of the sampling point of interest.

5.3 Materials

The material used to construct groundwater purging and sampling devices can have a
significant impact on the analytical results. If practical, equipment that contacts the groundwater
should be constructed from stainless steel, teflon, or glass. The use of plastic should be avoided
when analyzing for organics. Table 2 discusses the advantages and disadvantages of groundwa-
ter sampling devices, and Table 3 provides a ranking of sample material compatibility under
various aqueous environments.



~Table2 Advantages and Dlsadvantages of Various Groundwater Sampling
Devices ,

Bailer

Advantages

a The only practical limitations are sxze

and materials

No power source needed

Portable

Inexpensive; it can be dedicated and
hung in a well, reducing the chances of
cross-contamination

Minimal outgassing of volatile organ-
ics while sample is in bailer

Readily available

Removes stagnant water first

Rapid, simple method for removing
small volumes of purge water

Disadvantages
Time consuming, especially for large
wells
Transfer of sample may cause aeration

Potential for effects on analysis of trace

| Submersible Portable; can be used on an unlimited | =
Pump number of wells , organics '
Relatively high pumpmg rate @ Heavy and cumbersome, particularly in
(dependent on depth and size of pump) | . deeper wells
Generally very reliable; does not m  Expensive
require priming @ Power source needed
® Susceptible to damage from silt or
sediment
m Impractical in low-yielding or shallow
: wells
Non-Gas Maintains integrity of sample Difficult to clean, although dedicated
Contact Easy to use " tubing and bladder may be used
Bladder m  Only useful at depths down to
Pump approximately 100 feet
& Supply of gas for operation (bottled gas
and/or compressor) is difficult to
obtain and is cumbersome
Suction Pump Portabie, inexpensive, and readily m  Only useful at depths down to
available approximately 25 feet
® Vacuum can cause loss of dissolved
gases and volatile organics
s Pump must be primed and vacuum is
often difficult to maintain
@ May cause pH modification
Inertia Pump Portable, inexpensive, and readily @ Only useful at depths down to
available approximately 70 feet
Rapid method for purging relatively m  May be time consuming to use
shallow welis m Labor-intensive
® WaTerra pump is oniy effective in 2-

inch diameter wells
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Relative Comj

PVC |

" 'Galvanized Carbon
Steel

. Low-
carbon
Steel

ing Materials

Stainless  Stainless
Steel 304  Steel 316

Teflon

Buffered Weak 100 56 59 97 100 100
Acid

Weak Acid - 98 59 47 96 100 100
Mineral - 100 48 60 - 80 82 100
Acid/High Solids

Aqueous/Organic 64 69 73 . 98 100 100
Mixtures -
Percent Overall 91 58 59 93 96 100
Rating

Preliminary Ranking of Rigid Materials:

Teflon’

Stainless Steel 316
Stainless Steel 304
PVCI1
Low-Carbon Steel
Galvanized Steel
Carbon Steel

6.1 General

6. Equipment Checklist

m  Water level indicator (e.g., electric sounder, steel tape, transducer, reflection soundef,
air line, etc.);

a  Depth sounder;

m Appropriate keys for well cap locks;

m Steel brush;

m Organic vapor analyzer (OVA) or photo-ionization meter (HNu);
= Oil/water interface indicator (if necessary);
u Timepiece (preferably a stopwatch);

s Logbook;

s Calculator;

it

b )
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Field data sheets;

Bottle labels;
Chain-of-custody forms;
Custody seals;

Sample containers;
Engineer’s rule;

Sharp knife (locking blade);

‘Tool box (screwdrivers, pliers, hacksaw, hammer, flashlight, adjustable wrench, bolt
cutters, etc.);

Leather work gloves;

Appropriate personnel protection equipment;
5-gallon pails;

Plastic sheeting;

Sealable plastic bags;

Shipping containers;

Packing material;

U.S. Depértment of Transportation (DOT) shipping labels;
55-gallon 1A2 (i 7-H) drums (if necessary); -
Decontamination solutions;

Tap water;

Non-phosphate soap;

Aluminum foil;

Garden sprayers;
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m Brushes;

m Preservatives; and
m Distilled or deionized water, as necessary.
6.2 Groundwater Sampling Devices
Bailers
m Clean decontaminated bailers of appropriate size and construction materiai;
m Nylon line (enough to dedicate to each well);
m  Sharp knife;
m  Aluminum foil (to wrap clean bailers);
m Submersible Pumps |
W Pump(s);
| vAdequate power supply, generator, or battery;
m l-inch bléck poly viny! chloride (PVC) coil pipe (enough to dedicate to each well);
m  Hose clamps; |
m Safety cable (i.e., heavy-grade nylon line);

s Tool box supplement (pipe wrenches, wire strippers, electnc tape, heat shrink, hose '
connectors, teflon tape);

m  Winch or pulley (if desired);
m Gasoline for generator;
# Flow meter with gate valve; and

m l-inch nipples and various pipe connectors.

Bladder Pumps

m Non-gas contact bladder pump;
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Compressor or nitrogen gas bottles;

Batteries and charger;
Teflon tubing (enough to dedicate to each well);
Swagelock fitting; and

Toolbox supplement (same as submersible pump).

Suction Pump

Pump;

Black coil pipe tubing (enough tvoﬂdedicate to each well);

Gasoline (if required);
Toolbox supplement (same as submersible pump);
Various hose connectors and nipples; and

Flow meter with gate valve.

7. Preparation

7.1 Office Preparation

m The preparation of a Site-Specific Safety Plan (SSSP) is requifed prior to any sampling. The '
SSSP must be approved and signed by the Corporate Health and Safety Officer or designee
(i.e., the Regional Safety Coordinator [RSC]);’

m Prepare a Site-Specific Work Plan (SSWP) to meet the data quality objectives of the project
in accordance with contract requirements. Review available background information (e.g.,
topographic maps, hydrogeologic maps, geologic maps, other site reports, etc.) to determine
the extent of the sampling effort, the sampling method to be employed and the type and
amounts of equipment and supplies required;

Obtain necessary sampling and monitoring equipment (see Section 6), preclean the
sampling equipment, and ensure that it is in proper working order;

Ensure that batteries are charged, including the OVA, HNu, pump control box, and
large storage batteries;
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m Locate local sources for preservatives and decontammatlon solutions. Review this
matter with the RSC or site safety coordinator; :

L AContact delivery service to conﬁrm .ability to shipall’ equrpment and samples.' De- -
termme if shlppmg restrlctlons exrst and ’ :

] Prepare schedules and coordinate with staff, clients, and regulatory agencies, if ap-
propriate. :

7.2 Field Preparation

m [dentify local suppliers of expendable sampling equipment such as ice and baggies,
and overnight dellvery services;

m Inspect all sampling equipment and reclean, if necessary, prior to groundwater sam-
pling (see Table 4);

able 4 Decontamintion Solutions

b, Ty , Name of Solution =~ ~ " Remarks -7
Amphoteric-acids and bases Sodium bicarbonate 5-15% aqueous solution
Inorganic acids, metal Sodium carbonate Good water softener, 10-20%
processing wastes, heavy r aqueous solution
Bwitadsaits and organic com- Trisodium phosphate - | Good rinsing solution of de-
pounds, oily, greasy unspeci- tergent, 10% aqueous solution
fied wastes
Pesticides, fungicides, cya- Calcium hypochlorite Excellent disinfectant, bleach-
‘nides, ammonia, and other ing and oxidizing agent, 10%
non-acidic inorganic wastes aqueous solution

Other Types of Decontamination Solutions
Other Detergents and Aqueous Surfactants
~ Phosphate-free laboratory detergent (Alconox, Liquinox), Pennsalt 91, Oakite, Gunk, Clorox

Solvents
1,1,2-Trichloroethane, H2-ethyl-hexyl acetate, pesticide-grade isopropa-
nol/acetone/methanol/hexane, heptane (nonhydrogen bonding), alcohol, diesel fuel, naphtha,
beta-propiolactone, carbon tetrachloride, 8% formalinethylene, 8% hexachloromelamine, 1,2-
dichloroethane (in solution), Quadcoat :

Other Solutions .
10% nitric acid, 0.1 N/10%/20% hydrochloric acid

Water
Potable/tap water (demonstrated to be analyte—free) distilled water, deionized water, reagent-

grade distilled and deionized water
Source: Adapted from Devinny et al. 1990; Mickam et al. 1989.

10
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m A general site survey should be performed prior to site entry in accordance with the
SSSP followed by a site safety meeting; and

m Identify all well locations.

8. Reagents
Except for decontamination solutions and sampie preservatives, there are no reagents re-
quired for these procedures. Refer to E & E Standard Operating Procedure for Equipment De-

contamination (ENV 3.15), the SSSP, or the SSWP for proper decontamination procedures and
appropriate solvents.

9. Field Sampling Procedures
9.1 Sampling Preparation
m Start at fhe leést-.cbntaminated well, if known;

Remove locking well cap. Note the location.of the well, time of day, and date in the
field logbook or sample log; '

@ Remove the well cap covering the well riser;

m Test the well for volatile organic compounds (VOCs) and methane by conducting a
headspace analysis with a combustible gas indicator, an OVA (for VOCs and meth-
ane), or an HNu (for VOCs). Record all readings in the field logbook;

@ Lower water level measuring device into well until the surface of the water table is
encountered;

B Measure the distance from the top of the water table to a reference point on the well
riser or casing (e.g., top of inside casing [TOIC]) and record the distance in the field
logbook;

m  Lower the water level measuring device to the bottom of the well, and measure the to-
tal depth of the well using the same reference point on the well riser or casing. Re-
cord the distance in the field logbook.

m Measure the diameter of the well, and calculate the volume of water in the well by

multiplying the number of feet of water by the number. of gallons per foot (see Sec-
tion 10);

11
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m ' Determine the required volume of groundwater to be removed from the well (e 8.,
- three well volumes or as indicated in the SSWP); : : .

m Place plastic sheeting on the ground around the well to minimize the likelihood of
contamination of sampling equipment from soil adjacent to the well; and

m Prepare the purging and sampling equipment.
9.2 Purging

The amount of flushing that a well receives prior to sample collection depends on the in-
tent of the monitoring program, as well as the hydrogeologic conditions. Programs in which
overall quality determinations of water resources are involved may require long pumping periods
to obtain a sample that is representative of the groundwater. The pumped volume can be deter-
mined prior to sampling, or the well can be pumped until selected parameters (e.g., temperature,
electrical conductance, pH, turbidity, etc.) have stabilized. Care must be taken not to exceed the
recommended purging rate for monitoring well screens (see Table 5).

Monitoring for defining a contaminant plume requires a representative sample of a small
volume of the aquifer. These circumstances require that the well be pumped enough to remove
the stagnant water, but not enough to induce flow from other areas.

During purging, water level measurements may be taken regularly at 15- and 30-second
intervals. The data may be used to compute water table or aquifer transmissivity and other hy-
draulic characteristics.

Information on the most commonly used groundwater purging and sampling devices can
be found in E & E’s SOP for Groundwater Sampling Devices (ENV 3.6).

9.2.1 Bailers

Equipment needed will include a clean decontaminated bailer, nylon line, a sharp knife,
and plastic sheeting. Place the plastic sheeting around the well to prevent contact of the bailer or
line with the ground. Attach the line to the bailer; and then lower the bailer until it is completely
submerged. Pull the bailer out of the well; ensure that the line either falls onto the plastic sheet-
ing or never touches the ground. Empty the bailer into a 5-gallon pail. Repeat the procedure un-
til the required purge volume has been removed. When the 5-gallon pail is full, pour the water
into a 55-gallon drum or handle as indicated in the SSWP.

12



Table 5

Maximum Recommended Purgm

TITLE: | GROUNDWA

EREREIIREEE

TER WELL

Recommended Pumun Rate

. " Diarneter “Slot Area . gpmiftat gpmiftat gpmift at
~“Screen Type : -~ (in) - .« -(in)~ SRRy s e () Pt 0 s - 0 0 0.07 fts 7 0.03 s
pPvC S 2 0.01 0.018 3.4 0.804 0.563 0.241
(machine slot) 2 0.02 0.033 6.4 1.496 1.047 0.449
2 0.025 0.042 8.0 1.870 1.309 0.561
2 0.04 0.060"" 11.5 2.693 1.885 0.808
2 0.051 0.075 14.4 3.385 2.369 1.015
4 0.01 0.036 3.4 1.608 1.126 0.482
4 0.02 0.067 6.4 2.992 2.094 0.898
4 0.025 0.083 8.0 3.740. 2.618 1.122
4 0.04 0.120 11.5 5.386 3.770 1.616
4 0.051 0.151 14.4 6.773 4.741 2.032
PVC 2 0.01 0.047 9.0 2.119 1.484 0.636
(wound) 2 0.02 0.089 17.0 3.989 2.793 1.197
2 0.03 0.124 23.7 5.579 3.905 1.674
2 0.04 0.156 29.7 6.981 4.887 2.094
2 0.05 0.183 34.9 8.197 5.738 2.459
4 0.01 0.078 7.5 3.522 2.465 1.057
4 0.02 0.147 14.1 6.607 4.625 1.982
4 0.03 0.208 19.9 9.350 6.545 2.805
4. 0.04 0.262 25.0 11.750 8.225 3.525
4 0.05 0.309 29.5 13.869 9.708 4.161
Stainless Steel 2 0.01 0.090 17.1 4.021 2.814 1.206
(wire-wound) 2 0.02 0.157 30.0 7.044 4.931 2.113
2 0.03 0.210 40.2 9.444 6.610 2.833
2 0.04 0.253 48.4 11.376 7.963 3413
2 0.05 0.287 54.8 12.872 9.010 3.862
4 0.01 0.177 16.9 7.948 5.563 2.384
4 0.02 0.307 29.3 13.776 9.643 4.133
4 0.03 0.410 39.1 18.388 12.872 5.517
4 0.04 0.492 47.0 22.097 15.468 6.629
4 0.05 0.560 534 25.120 17.584 7.536

13
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9.2.2 Submersible Pumps

R —

m  Assemble the pump, hose, and safety cable;

= Lower the pump and assembly into the monitoring well to a point a few feet below
the water level; :

m Attach to a power source and commence purging operations;

m Using a flow meter or pail and a stopwatch, determine the flow rate and calculate the
time required to remove the required volume of water from the well;

m  Place the purge water in 55-gallon drums or handle as indicated in the SSWP; and
m Lower the pump by stages until it is just above the screen, and continue to purge until
the required volume of water has been removed from the well. In cases where the

well will not yield water at a sufficient recharge rate, pump the well dry and allow it
to recover.

9.2.3 Non-Gas Contact Bladder Pumps
m Assemble the teflon tubing, pump, and charged control box;

® Procedures for purging with a bladder pump are the same as for a submersible pump
(Section 9.2.2); and

m Be sure to adjust the flow rate to prévem violent jolting of the hose.
9.2.4 Suction Pumps
m  Assemble the pump, tubing, and pqwer source; and

m Procedures for purging with a suction pump are the same as for a submersible pump
(Section 9.2.2). :

9.3 Sampling

Groundwater samples can be obtained through the use of a number of groundwater sam-
pling devices. Each groundwater sampling device has its advantages (and disadvantages) over
other devices. Ideally, groundwater sampling devices should be completely inert, economical to
manufacturer, easily cleaned for reuse, able to operate at remote sites in the absence of power
sources, and capable of delivering variable rates for both well purging and sample collection.
There are several other factors to consider when choosing a groundwater sampling device and

14
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care should be taken when selecting the device. Refer to E & E Standard Operating Procedure
for Groundwater Samplmg Devices (ENV 3 6) for addmonal information.

9.3.1 Ballers
@ Make sure that clean plastic sheeting has been placed around the well,

m  Attach a lirie to the bailer. If a bailer was used for purging, the same bailer and line
may be used for sampling;

w Lower the bailer slowly and gently into the well, taking care not to shake the well
casing or splash the bailer into the water. Lower the bailer to different points adjacent

to the well screen to ensure that a representative water sample is collected;

m Slowly and gently retrieve the bailer from the well, avoiding contact with the well
riser;

® Remove the cap from a sample container and place the cap on plastic sheeting or in a
location where it will not be contaminated. Refer to Section 9.6 for special considera-
tions for volatile organic analysis (VOA) samples; :

@ Slowly pour the water into the container;

m Filter and preserve samples as required by the SSWP. Mark the water level on the
container with a pen;

m Prepare the necessary QA samples as outlined in the SSWP;

m Record sample information in the field logbook or on field data sheets and complete
- the C-O-C form

2 Package samples in accordance with the SSWP; and
@ Repeat this process until all groundwater samples have been collected.
9.3.2 Submersible Pumps

= Allow the monitoring well to recharge after purging, keeping the pump just above the
screened interval;

m Attach a gate valve to the dlscharge hose, and reduce the flow rate to a manageable
sampling rate;

m Prepare the sample containers;

15
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m Ifno gate valve is available, dlscharge the sample into a clean jar and fill the sample

containers from the jar;

| Complete the samplmg and documentatlon procedures as, outlmed in Sectlon 9 3.1;

~and .

~®m Upon completion, remove the pump and assembly and properly decontammate the o

pump prior to use in the next well. Do not reuse the discharge tubing.

9.3.3 Bladder Pump

9.3.4 Suction Pumps

Allow the well to recharge after purging;
Prepare the sample containers;

Turn the pump on. Increase the cycle time and reduce the pressure to the minimum
that will allow groundwater to come to the surface; {

Complete the sampling and documentation procedures as outlined in Section 9.3.1;
Upon completion, remove the tubing from the well and either replace the teflon tub-
ing and bladder with new dedicated tubing and bladder, or properly decontaminate

the existing material;

Nonfiltered groundwater samples should be collected directly from the outlet tubing
into the sample containers; and

Filtered groundwater samples should be obtained by eonnecting the pump outlet tub-

ing directly to the filter unit. The pump pressure should be reduced to prevent a pres-
sure buildup on the filter, which could damage the pump bladder.

Allow the well to recharge;

Attach a gate valve to the discharge line if the suction pump discharge rate cannot be
controlled, or discharge the sample into a clean glass jar and fill the sample containers
from the jar; '

Sample as outlined in Section 9.3.1; and

Upon completion, remove the tubing and properly decontaminate the pump prior to
use in the next well. Do not reuse the tubing.

16
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9.4 Filtering

Samples being analyzed for total dissolved metals and total organic carbons (TOC) may
- require filtering. Two types of filters are commonly used: barrel filters and vacuum filters. A
barrel filter works with a bicycle pump, which is used to build up positive pressure in-the cham-
ber containing the sample. Water is then forced through 0.45-pm filter paper into a jar. The bar-
rel itself is filled manually.

A vacuum filter involves two chambers: the upper chamber contains the sample, and a
0.45-um filter divides the two chambers. Using a portable vacuum pump, air is withdrawn from
the lower chamber, creating a vacuum, which causes the sample to move through the filter into
the lower chamber. Repeated pumping may be required to drain all of the sample into the lower
chamber. If preservation of the samples is necessary, this should be done after filtering.

9.5 Post-Operation

After all samples have been collected and preserved, the sampling equipment should be
properly decontaminated to prevent cross-contamination of samples.

m Decontaminate all equipment according to the SSWP;
B Replace sampling equipment in storage containers;

m Prepare groundwater samples for shipment.. Check sample documentation and make
sure samples are properly packed for shipment; and

m Organize field notes into a report format and transfer logging information to appro-
priate forms.

9.6 Special Consideration for VOA Sampling

The proper collection of a sample for dissolved VOCs requires minimal disturbance of
the sample to limit volatilization and subsequent loss of volatiles from the sample.

Sample retrieval systems suitable for the valid collection of volatile organic samples in-
clude: positive-displacement bladder pumps, gear-driven submersible pumps, and syringe sam-
plers and bailers. Field conditions and other constraints will limit the choice of appropriate sys-
tems. The principal objective is to provide a valid sample for analysis that has been subjected to
the least amount of turbulence possible.

The following procedures should be followed when collecting VOA samples:

m Open the vial, set the cap in a clean place, and place the proper amount of preserva-
tives (HC) in the vial;

m Fill the vial to the top until a convex meniscus forms on the top of the vial. Do not
overfill the vial;

17
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m Check that the cap has not been contaminated, and carefully cap the vial. Place the
cap directly over the top and screw down firmly. Do not overtighten and break the
cap;

m Invert the vial and tap gently If an air bubble appears' discard the sample and begin
agam Itis lmperatlve that no entrapped air remains in the sample vial;

m Place the VOA vial ina cooler oriented so that it is lymg on its side, not stranght up;
and .

m The holding time, under most protocol parameters, for VOAs is 14 days (s€e Ta-

ble 1). It is recommended that samples be shipped or delivered to the laboratory
daily. Ensure that the samples remain at 4°C, but do not allow them to freeze.

10. Calculations

Table 6 presents the volume of water in different size casings and holes. To determine
the volume of water in a well, the calculations are as follows:

V =Tr2(0.163)
where:
-V =Static volume of well in gallons

T =Depth of water in well, measured in feet (determined by subtracting the static water
level from the total depth of the well)

r = Inside radius of well casing, measured in inches

0.163 = A constant conversion factor for the conversion of the casing radius from inches to
feet and cubic feet to gallons

18



_Table 6

VqumofWater

.Cubic Meters ..

-.Diameter of . DR o
Casmg or Hole e .. Liter per Meter - per-Meter of
o (in). -t of: v -iofDepth: .- . .- Depth-. "
1 0.041 0.0055 0.509 0.509 x 10~
1.5 0.092 0.0123 1.142 1.142 x 10°
2 0.163 0.0218 2.024 2.024 x 10
2.5 0.255 0.0341 3.167 - 3.167 x 107
3 0.367 0.0491 4.558 4.558 x 107
3.5 0.500 0.0668 6.209 6.209 x 10
4 0.653. 0.0873 8.110 8.110x 10°
4.5 0.826 0.1104 10.260 10.260 x 10°
5 1.020 0.1364 12.670 12.670 x 10~
55" 1.234 0.1650 15.330 15330 x 10~
6 1.469 0.1963 18.240 18.240 x 107
7 2.000 0.2673 24.840 24.840 x 10™
8 2.611 0.3491 32.430 32.430x 107
9 3.305 0.4418 41.040 41.040 x 10°
10 4.080 0.5454 50.670 50.670 x 107
11 4.937 0.6600 61.310 61.310x 107
12 5.875 0.7854 72.960 72.960 x 10~
14 8.000 1.0690 99.350 99.350 x 10~
16 10.440 1.3960 129.650 129.650 x 10
18 13.220 1.7670 164.180 164.180 x 10~
20 16.320 2.1820 202.680 202.680 x 10~
22 19.750 2.6400 245.280 245.280 x 107
24 23.500 3.1420 291.850 291.850x 10~
26 27.580 3.6870 342.520 342.520x 10”
28 32.000 4.2760 397.410 397.410x 107
30 36.720 4.9090 456.020 -456.020 x 107
32 41.780 5.5850 518.870 518.870 x 10~
34 -47.160 - 6.3050 585.680 585.680 x 10~
36 52.880 7.0690 656.720 656.720 x 10~

1 Meter = 3.281 feet

1 Gallon water weighs 8.33 lbs = 3.785 kilograms

| Liter water weighs 1 kilogram = 2.205 pounds

1 Gallon per foot of depth = 12.419 liters per foot of depth

1 Gallon per meter of depth = 12.319 x 10° cubic meters per meter of depth

T Gallon = 3.785 liters
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11. Quality AssuranceIQuaIify Control

The objective of QA/QC is to identify and implement methodologies that limit the intro-

duction of error into sampling and analytical procedures. Groundwater sanipling protocols ap-
propriate to the data quality objectives and site conditions will define the specific procedures that
will be followed for sampling events (see Figure 1).

There are seven primary-areas of concern-for QA in the collection of representative

groundwater samples:

The SSWP should be reviewed by all team personnel involved in the collection of the
groundwater samples before any sampling is attempted, with attention to contaminant type
and potential concentration variations;

Log documentation should be reviewed to determine whether the required volume of purge
water was removed from the well and that the temperature, electrical conductance, and pH
had been stabilized to ensure that a representative water sample of the aquifer was obtained; -

The purging and sampling devices should be made of materials and utilized in a manner that
will not interact with or alter the analysis; '

The results generated by these procedures are reproducible as demonstrated through the use
of duplicate samples;

4

The possibility of cross-contamination is reduced by collecting samples from the least con-
taminated well first. Rinsate blanks should be incorporated where dedicated sampling and
purging equipment is not utilized and decontamination of the equipment between sampling
events is required;

Samples are properly labeled, documented (C-O-C), preserved, and shipped; and

A record of daily field activities, such as sample collection and tracking information, is kept
in a bound book. ' '

12. Data Validation

The data generated will be reviewed according to the QA/QC considerations presented in

Section 11.

20
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. om (0.01 1),
Representative Water Access
Pump water until wall puiging
parameters (8.g, pH, T, 1", ER)
Vedtication of stabilize to +10% over at teast
Aepresentative Watar two succassive wall volumes
Sample Access pumped.

Sample Coltection by Pumping rates should be limited

to -100mi/min for volatile

Appropriate Maechanism
Minimal Sampie Handling
Head-Space

Free Samples

Minimal Aeralion or
Depressurization

Minimal Air Contact
Field Determination

Adequate Rinsing against

Contamination

Minima!l Air Contact
Pregervation

Minimal Loss of Samples
Integrity Prior to Analysis

organics and gas-sonsitive
parameters.

Fitter: Trace metals, inorganic
anions/cations, alkalinily.

Do not fitter: TOC, TOX, volatile
organic compound samples. Fiiter
other grganic comgound samples
only whan required,

Samplos for detasminations of
gases. alkalinity, and pH should

-be anatyzed in the field if at ati

possible.

At loast one blank and one
standard for each sensitive
parametar should be made up in
the field on each day of sampling.
Spiked samples are also
tecommended for good QA/QC

Observe maximum sample
hotding or storage periods
recommended by the Agency.
Documentation of actual holding
pearods should be carefully
perormed.

Filtration should be accomplished preterably with in-line filters

and pump pressure or by N, pressure methods, Samples lor dissolved gases or volatile organics should not be fiftered. in instances where
waell development procedures do not afiow tor turbidity-tree samples and may blas analytical results, split samples should be spiked with
standards before filtration, Both spiked samplos and rogular samples shoutd be analyzod to dotennine recoveries trom both types of hmdung

hotinal dat, :

Y "

ar

See Puls and Barceiona (1989).

Y ions that should be mada in the fiald.

Figure 1 Generalized Flow Diagram of Groundwater Sampling Protocol
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13. Health and Safety

Depending on the site-specific contaminants, the type of personnel protective equipment
(PPE) used during the purging and sampling of the wells is outlined in the SSSP. The SSSP
should be reviewed with specific emphasis placed on the safety procedures to be followed for the
well sampling tasks. Standard safe operating practices should be followed, such as minimizing
contact with potential contaminants in both the vapor phase and 11qu1d matrlx through the use of
respirators and protective clothing. ' : :
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1. introduction

Geologic logging involves keeping detailed records during the drilling of boreholes, the
installation of monitoring wells, and the excavation of test pits, and entering the geologic de-
scriptions of the soil and rock samples recovered on a standardized form. E & E has adapted a
standardized geotechnical logbook (see DOC 2.4 in E & E’s Standard Operating Procedures
[SOPs]) that contains items deemed important to record when installing monitoring wells, pie-
zometers, and/or soil bormgs This document discusses general procedures. for completing geo-
logic logs.

2. Drilling Logs

2.1 Basic Documentation

When drilliflg boreholes, the project geologist should maintain a log that describes each
borehole. The E & E Geotechnical Logbook contains records for boreholes. The following ba-
sic information should be entered on the heading of each drilling log sheet (see Figure 1):

s Borehole/well number;

@ Project name;

m Site location;

B Dates and times that drilling was startéd and completed,

m  Drilling company;

B E & E geologist's name;

@ Drill rig type used to drill the borehole;

® Drilling method(s) used to drill the borehole;
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@ DRILLING LOG FOR

Projoct Nama Water Level (TOIC)

Site Location Dete Time Leve! (Fec)

Date Started;Finished

Drilfing Company

Driller's Nams - Wall Location Skelch

Geclogist's Name ' &

Geologist's Signature

Rig Type(s)

Drilling Method(s}

Bit Sizo(s) ——— Auger Sizels) ..

AugeriSplit Spoon Refusal

. Total Depth of Borehole is
Total Depth of Corehole is
Depth | Sampla | Blows on CnmSoupo'nl ents| ROCKk| Penetration} Run Core | RQD| Fracture | HNu/OVA] Commants |
(Feet) |[Number Sampier_ CLSISGR | Pie Times |Number| Recovery Sketch {ppm}

P - . e 4
P— . —_ —+ -
3 — - — 4 -
P— 4 4 4 -
5. — — — - -
6 = B —f e e
7 T —— — . Jo
8 — —+ — - 1
8 s - - . .
10 7 e —— J - P .
1t - — 1 4
12— —_— — - 4
13 7] B T T T
14 T 7 T T T

Figure 1 Drilling Log
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Bit and auger size(s);
Depth of auger/split barrel sampler refusal;
Total depth of borehole;

Total depth of corehole (if applicable); .

Water level at time of completion measured from top of inside casing (TOIC); and

A well location sketch.

2.2 Technical Information

During the drilling of a borehole, specific technical information about the unconsolidated
material and rock encountered should be recorded on the drilling log sheet. The following
minimum technical information should be recorded:

Depth that sample was collected or encountered,
Sample number assigned (if applicable);

The number of blow counts required to drive the split barrel sampler 2
feet at 6-inch intervals (see Table 1);

Description of soil components (see Figure 2);
Description of ‘rock profile (see Figare 3);

Rock qualitative designation (RQD) (see Figure 4);

Rock penetration time;

Core run number (if applicable) and pércent recovery; and

Organic vapor readings in the sample.
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Table1 Standard Penetration Testfor ="
Soil Densi
"'N-Blows/Feet

Relative Density

Cohesionless Soils

0-4 Very loose
4-10 Loose

10 - 30 Medium
30 -50 Dense

50 Very dense
Cohesive Soils

2 Very soft
2-4 Soft

4-8 Medium
8-15 Stiff
15-30 Very stiff
30 Hard

3. Soil Ciassification

Soils should be described using the Unified Soil Classification System (USCS) in the nar-
rative lithologic description section of Figure 5. Figure 6 is a summary of the American Society
. for Testing and Materials (ASTM) criteria for describing soils. Soil descriptions should be con-
cise, stressing major constituents and characteristics, and should be given in a consistent order
and format. The following order is recommended by the ASTM:

1. Soil name. The basic name of the predominant constituent and a single-word modi-
fier indicating the major subordinate constituent.

2. Gradation or Plasticity. Granular soils (i.e., sands or gravels) should be described as
well-graded, poorly-graded, uniform, or gap-graded, depending on the gradation of
the minus 3-inch fraction. Cohesive soils (i.e., silts and clays) should be described as
nonplastic, slightly plastic, moderately plastic, or highly plastic, depending on results
of the manual evaluation for plasticity.

3. Particle size distribution.” An estimate of the percentage and grain-size range of each
subordinate constituent of the soﬂ This description may also include a description of

angularity (see Figure 7).

4. Color. The basic color of the soil.
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SOilL. AND SEDIMENT CLASSIFICATION
GRAIN-SIZE SCALE PROPORTIONS USED IN |
DESCRIBING SOiLS
ph  mm
1 w00 Trace - Particles are
1 208 presant but estimated
4o 1oz to be less than 5%
: Few - 5to 10%
EI ] Littte - 15 to 25%
. 8 Some - 30 to 45%
7 e Mostly - 50 to 100%
GRAVEL
Rl 10, Sand with & trace of sit
s 32 S128 - 95% Sand. < 5% Sit
- LT 003
{When sampling gravely
3 | T 032 wﬂ:wugn:‘:rd-m spht
390!\. 9 paroenage
-2 a4 . e (AL graved is often NOt recovered
due 1o relatively smaf sampie
1 2 0.08 sameter.}
...0D4
L] 1
«t 0.500
+2 o230
] o1 . ...
- ooaz Soit Density rom Standars
. Penotraton Test (ASTM D1586)
3 QO3 .. .. s
Grarvsier Scite Conmene Soily
Yy oote y N e e .
tne ©.10. Loose 0.4 Sot
2 BO0B . ... ...l ohe e eieaeaeiean o MUD 10- 30 Maaum 4.8 Medurm
ety g Oonse St
- 0008 . .. ... .. e e e o 30 - 50 Osree 818 Sidl
oo - Over 50 Very 15.30. Vory
o5 0.002 Cee e e e e N - Denss Sutt
N OOV ... L..iii eiiis el e ol e
o1t © 0008 e e . aar
.12 . 000023 e se
CLASSIFICATION CHART(United Soil Classificaton System)
MAJOR DIVISIONS Symtson TYPICAL NAMES
GRAVELS GW | Welgraded graven of gravel-eand mixturos, s of o e
§ (More than 172 GP | Poony graced gravets or gravel-aand mextures Hite of A0 e
§ of coarse
= g tracnon > GM S®Y gravens. graval.sand.ad mmure
§ ] ; No. ¢ siave 3120) o1 ] Cizywy gravels. gravai-and-cisy manres
3 é SANDS SW | Wat-qrated 1ands of gravely sancs, e or no fves
g ég m":ﬂ 72 SP | Poorty graced 3ands of grevelly sandk, latie of 60 hias
8 =" | tacvon« SM | Sy sands, sancsit misures
No. 4 s:5ve 320) SC | Clayey sancs, sand day mmiures
,.g AN ML Inorpanc 3. and very tine $5n03. rock four, sy Of Clay iy #Ne SaNGs Of Clayey s:lis with signt plasboty
@ _;-’ £ [ SILTSANDCLAYS| ¢ | wworganc Gers, of iow to mecnum plasicry. gravelly Gays. saty Gys. 4y Clays, fean clays
g e__-; the50 oL Organc siis arxi OrgancG gsys of ow plasbory
2 MH [ o 503, $1a SAndy OF LRy Sois, $1aIC sits
‘g % % SL'S;ANO Clavs CH rorgan: Ciays ¢f rugh piasocty, 181 clays
@ I OM Organt ctays of meiam (g A A PIAS Iy, ORAMUC SKIY CIAYS, OVDAUC Sdls
HIGHLY ORGANIC SOiILs | Pt Poa and ciher NGhly GaNc SoiS.

Figure 2 USCS Soil Classification Chart
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ROCK DESCRIPTIVE TERMS
Term Dalining Charactaristics
Hardness Soft Scratched by fingemait
IR Modsrately Hard - Scratched easily by penknife
Hard Ditficult to scratch with a penknife
Very Hard Cannot be scratchod by penknite
Weathering Unweathersd Rock Is unstalned, May be fractured, but discontinuliles are not
stained.
Siighty
Rock s unstained. Discontinulties show some staining on the
surfaces of rocks, but discoloration doas not penetrate rock mass.
Moderate
Discontinulty surfaces are stained. Discoloration may extend into
rock along discontinully surtaces.
High
indlvidual rock fragments are thoroughly stained and may be
crumbly.
Severe
Rock appaars to consis! of gravel-sized fragments In a "soll” matrix.
Individual fragments are thoroughly discolored and can be broksn
with fingers.
Bedding Laminated <.04In. <1mm
Planes Parting D4in -.241n. imm - 6mm
Bandad 24 1In. - 1in. 8mm-3cm
Thin tin.-4in 3cem-8.1cm
Madium 4in. -120n, 8.1 cm-30.5cm
Thick 12in.-361n. - 30.5cm-1m
Masshve >36in. >»im
Joints and Very tight <2in. <51cm
Fracture ht 2in - 11, 5.1.30.5¢em
Spacing Modsrately tight Mm.-3f 30.5cm-91.4cm
Wide 3f.-101 914cm-3M
Very wige > 10 ft. >3M
Voids Porous Smaller than a pinhead. Thek presence Is Indicated by the degree
of absorbency.
Piited Pinhead size to a 174 Inch. l only thin walls separate the individual .
pits, the core may be described as honeycombed. )
Vug 144 inch 10 the glametar of the core. The upper limit will vary with
core size.
Cavhy Larger than the dlameter of the core.

Rock Particle Percent Camposition Estimstion

% "% 0% 19%

Figure 3 Rock Descriptive Terms



ROCK QUALITY DESIGNATION (RQD) AND FRACTURE FREQUENCY

mmmlmtlmndm\otmmn

Mwuamﬁqnmcm-mmdmm .
rom d depth 0 dapih is given in

Quality of rock mass. The the ch of
nmm-ﬂnmmwdum
discontinuities.

Anoer quaniiastive index that has proved et in bogging MX core

i & rock Quathty designason (RQO) developad by Deere (1963). The

AAD is & modified COre racOvery parcantage in which all the places of
sound NX care ovae 4 inches Jong &e couned as recovery. The
length of the core run is the dstance © e nearest tenth of a foct from
e correcisd depth of e hols a2 the end of $e previous run 1o the
cerrectad depth ol the hole a1 2w end of sudict . The sraller
places a7¢ considensd 15 0e e 10 ctose shaaring, Jolnting, fautng, or
woathering in the rock mass and are not ooured. Tha RQD s & more
genersl memsure of Ow core quality Bhan the raciure kequency, Com

Otagram 1. For this partiasias cane, fhe 008 recovery Wi 30
wches and the madifed core recovery was 34 inches. This yiokis
an RQD of 57 peioent. chasitying the rock mess in the tak
cximgary.

Probleme arias I the use of RQD for detormining he in sitv rock
mass quatty. The AQD evalusies Fachres in the core caused by
the driling process, as well aa in nakrat fractutes praviously
axisting in the rook mass. For sxtmpie. when he cors hois
penetaie & 183 TONG oY & joint, sdditionsl brasks may form MalL
aithough not natirel factaxee, are caused by natxal pianos of
weaknoss existing in the rock mass. These fresh broaks ocour
during driing and handling of the core and are not relamd 10 the
mudmmm The kit of the drikor wil atect the smount
xago and the core oss that ocours. Poor driling chniques

088, weathered arxs solt Zones, -M-mnm
for in this dewrrinstion. The RQD pr of
mvmdnmm«chwﬂuhnhpmﬂ
he “sound” porticn of the 1otk core. Thus, & QINerss sstmate of the
behavior of the rock mass can be made. An RGD approsching 100
percant cances an excabent qualty rack mass with propertios simiar
o that ¢! an Intact specimen. RQD valuss ranging from 0 50
peroent are Indicative of 2 poos quakly rock mass having a small
fraction of the strongth and stftinese measured for an intact spocimen.

RQD (Rack Quakity Oevignation)

0.2 Very Poot
25 - % Poor
S0 - 7S Far
75 . 90 Good
90 - 100 Excaient

mm“mduybmngmwm 1t t difhoult
w distin